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GENERAL  REPORT. 


The  contents  of  the  present  volumo  comprise  a  report  of  the  gen- 
eral work  of  the  State  Board  of  Health  for  the  year  ending  Sept,  30^ 
1895,  and  of  that  which  rehites  to  Water  Supply  and  Sewenige  for 
the  calendar  year  1895. 

This  first  portion,  the  general  report,  paged  in  Soman  numerals^ 
includes  a  brief  statement  of  the  work  done  under  the  statutes  which 
I      define  the  work  of  the  Board,  and  contains  a  summary  of  the  vilal 
statistics  of  the  State  for  the  year  1894. 

The  second  part  of  the  report,  paged  in  Arabic  numerals,  contains 
the  fuller  details  of  the  work  of  the  Board,  under  the  acts  relating 
to  Water  Supply  and  Sewerage,  Food  and  Drug  Inspection,  Report- 
ing of  Infectious  Dineases  and  such  papers  relating  to  special  topics 
ISia  the  Board  has  deemed  it  desirable  to  publish* 
The  following  members  comprised  the  Board  in  1895  :  — 


Henrt  p. 
Frank  W.  DftArnu. 
HtUAM  F.  Mills. 
Jaues  W.  Hull. 


Walcott,  Chairman, 

Gerard  C*  Tobey. 

CUAKLES  H.   PoilTKU. 

Julian  A.  Mead. 


Dr,  J*  A.  Mead  of  Watertown  was  appointed  in  October,  1895, 
to  fill  the  i)lace  made  vacant  by  the  death  of  Dr.  J.  \V.  Hastings. 
Htram  F.  Mills'  term  expired  in  May,  1895,  and  he  was  reappointed 
for  seven  years. 

During  the  year  1895,  in  addition  to  the  regular  routine  work  of 
the  Board,  the  following  special  lines  of  work  have  been  prose- 
uted :  — 

Under  the  provisions  of  chapter  42B  of  the  Acts  of  1894,  the  coo- 
tract  made  with  the  Eastern  Dredging  Company  for  the  purpose  of 
redging  certain  portions  of  the  Concord  and  Sudbury  rivers  was 
carried  to  completion  under  the  direction  of  the  Board. 
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Under  the  organic  act  creating  the  Board  and  requiring  it  to  **  take 
cognizance  of  the  interests  of  health  and  life  among  thecitizens  of  the 
Commonwealth,"  the  Board  has  provided  a  continuous  supply  of  anti- 
toxin, for  use  throughout  the  Commonwealth,  for  the  purpose  of 
diminishing  the  mortality  from  diphtheria,  and  in  connection  with  the 
same  work,  has  organized  a  bacteriological  department  for  the  pur- 
pose of  experimental  and  executive  work  in  the  investigation  of  in- 
fectious diseases. 

The  duties  of  the  Board  as  defined  by  the  statutes  have  not  only 
been  inci*eased  but  have  also  been  changed  in  their  character  since 
the  establishment  of  the  Board  in  1869.  At  that  time  the  work  of 
the  Board  as  set  forth  in  the  organic  law  of  June,  1869,  was  entirely 
of  an  advisory  nature. 

The  first  act  of  the  Legislature  giving  to  the  Board  executive 
powers  was  the  ofi*ensive  trade  act  of  1871,  whereby  the  Board  was 
authorized,  after  due  notice  and  hearing,  <«  and  if,  in  the  judgment 
of  the  Board,  the  public  health  or  the  public  comfort  and  conven- 
ience so  required,"  to  order  parties  to  cease  and  desist  from  further 
carrying  on  such  trades  or  occupations. 

By  an  act  of  1878  authority  was  given  to  the  Board  to  **  have 
general  supervision  of  water  supplies  "  and  to  investigate  the  pollu- 
tion of  them  and  its  causes.  It  was  also  empowered  to  issue  orders 
for  the  prevention  of  such  pollution.  This  act  was  repealed  in  1884; 
but  in  1886  another  statute  was  enacted,  the  scope  of  which  was 
much  broader  and  more  effective  in  its  operation,  since  it  not  only 
authorized  the  Board  to  make  experiments  and  investigations  in  the 
line  of  water  and  sewage  purification,  but  made  it  incumbent  upon 
all  cities,  towns,  corporations,  firms  and  individuals  to  seek  and 
obtain  competent  advice  before  introducing  systems  of  water  supply 
and  sewerage.  Liberal  appropriations  were  provided  for  carrying 
out  its  provisions. 

In  1882  an  act  was  passed  to  prevent  the  adulteration  of  food  and 
drugs  and  conferring  on  the  Board  the  authority  to  enforce  the  same. 
The  operations  of  the  Board  under  this  act  have  been  reported  in 
each  of  the  annual  reports  of  the  Board  during  the  past  thirteen 
years. 

Other  acts  of  minor  importance  have  from  time  to  time  been 
enacted,  increasing  gradually  the  executive  functions  of  the  Board 
while  its  advisory  powers  have  not  been  diminished.     Among  the 
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Infectious  Diseases. 


statutes  of  this  character  may  be  named  the  act  relating  to  ice  sup- 
plies, the  supervision  of  crematories  and  the  act  giving  to  the  Board 
co-ordinate  powers  with  local  boards  of  health  in  the  prevention  of 
the  spread  of  contagious  diseases. 

p 

■  No  serious  epidemic  occurred  during  1895,  So  far  as  can  be 
Pwirned  from  the  returns  of  infectious  diseases  made  to  the  Board 
uoder  statutory  provisions  diphtheria  had  increased  slightly  over  the 
Mrevaleuce  of  the  previous  year,  but  in  conBcquence  of  improved 
B^thods  of  treatment  had  not  proved  so  fatal  as  in  former  years, 
■he  deaths  from  scarlet  fever  were  much  fewer  than  those  of  either 
H93  or  18y4,  those  from  typhoid  fever  were  slightly  less  than 
Vo^e  of  1893  or  18i*4,  and  those  from  measles  were  greater  than 
tbooe  of  1894  but  less  than  those  of  1893. 

^^^  Small-pox, 

'  During  the  year  1895  not  a  single  death  from  small-pox  has  been 
reported  to  the  Board,  and  there  was  but  one  recorded  case  of  illness 
kim  this  disease,  as  compared  with  a  total  of  185  cases  and  32 
^milhs  in  the  previous  year.  Had  this  single  case  been  cared  for  in 
State  where  the  disease  originated,  as  ought  to  have  been  done, 
should  have  been  able  to  record  an  absolute  immunity  from 
[iiilUpox  throughout  the  year.  The  patient  in  this  case  was  a 
ident  at  Yale  College,  whore  he  was  taken  ill  and  was  allowed  to 
turn  to  his  home  in  Massachusetts,  travelling  through  two  States 
public  conveyances.  Had  uuvaccinated  persons  or  those  not 
^ntly  vaccinated  been  exposed  to  him  on  the  way,  the  conse- 

Emces  might  have  proved  disastrous. 
The  facts  in  this  case  are  presented  in  conformity  to  the  usual 
ok  farm  employed  in  the  reports  of  recent  years. 
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[Other  States  and  Provinces.  — While  Massachusetts  was  ao  nearly 
Bmpt  from  the  invasion  of  small-pox,  other  States  suffered  consid- 
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erably  from  its  presence  during  the  year.  In  compliance  with  the 
interstate  resolutions  adopted  at  Toronto  in  1886  notices  were  re- 
ceived from  the  following  States  and  provinces  with  reference  to  the 
existence  of  cases  of  small-pox  during  1895,  the  sum  total  being  at 
least  1,348  cases :  In  Maine  1  case,  New  Hampshire  19,  Connecticut 
4,  Rhode  Island  1,  New  York  2  (also  others,  the  number  not  stated), 
Pennsylvania  327,  Maryland  60,  Ohio  205  (chiefly  in  Cincinnati), 
Michigan  45,  Illinois  7,  Wisconsin  379  (chiefly  in  Milwaukee),  Mis- 
souri 267,  Tennessee  3,  Minnesota  4,  Alabama  1,  Oklahoma  7, 
Ontario  16;  total,  1,348. 

Notices  were  also  received  four  times  during  the  year  from  the 
immigration  office  at  New  York  of  the  arrival  of  the  following 
steamers  with  cases  of  small-pox  on  board  :  the  '^  Ems  "  from  Bremen, 
May  28;  the  '*  MUnchen  "  from  Bremen,  June  19;  the  ''Marsala" 
(mostly  Greeks),  October  &;  the  **  California"  (mostly  Italians), 
December  3. 

The  names  of  immigrants  on  these  steamers  destined  for  Massa- 
chusetts, with  the  places  of  destination,  were  also  forwarded,  and 
were  immediately  transmitted  by  the  Board  to  the  local  boards  of 
health  in  the  cities  and  towns  to  which  such  immigrants  were  bound. 


Typhoid  Fever. 

The  number  of  requests  which  have  been  made  for  the  assistance 
of  the  Board  in  investigating  the  causes  of  typhoid  fever  has  mate- 
rially lessened  within  the  past  two  years,  the  cause  being  undoubt- 
edly due  in  a  great  measure  to  the  continuous  introduction  of  new 
and  purer  water  supplies  for  domestic  use  in  cities  and  towns,  and 
the  adoption  of  methods  of  protecting  existing  water  supplies  from 
pollution  and  the  purification  of  certain  waters  by  filtration. 

The  mortality  from  typhoid  fever  in  1894  was  only  3.1  per  10,000 
of  the  population. 

The  following  figures  represent  approximately  the  mortality  from 
this  disease  in  the  difierent  counties  of  Massachusetts  in  1894  per 
10,000  of  the  population  living  in  each  county.  They  show  not  only 
a  lessened  mortality  as  compared  with  the  figures  of  earlier  periodSf 
but  also  a  greater  uniformity  in  the  difierent  counties. 
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Ikath  BaU  per  10,000  Living  from  Typhoid  Fever  in  MassachusUU  {by 
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One  of  the  most  common  meaos  by  which  typhoid  fever  h  spread 
among  the  population  ia  the  milk  supply.  Epidetuics  of  this  char- 
acter have  been  investigated  by  the  Board  in  recent  years  in  Cam- 
bridge, Somervillc,  Woburn,  Springfield,  Marlborough  and  Newton, 
Three  such  epidemics  in  different  years  have  occurred  in  Camlnndgej 
all  of  them  apparently  due  to  infection  of  the  milk  supply,  either  at 
ts  source  upon  the  producing  dairy  farms  or  at  the  place  of  coUec- 
ion  for  distribution  in  the  city*  Hence  the  importance  of  securing 
the  greatest  care  in  preventing  the  occurrence  of  the  disease  among 
persons  employed  either  at  the  dairies  or  at  the  places  where  the 
tnilk-can^  are  handled  and  cleaned,  at  the  final  place  of  distribution. 
No  person  who  has  the  slightCBt  symptoms  of  typhoid  fever  should 
be  allowed  to  engage  in  these  occupations  until  complete  recovery 
baa  taken  place.  Mild  or  '*  ambulant*'  cases  are  more  dungerous 
than  severe  cases,  in  which  the  sick  are  confined  to  bed»  since  the 
foriner  are  far  more  liable  to  infect  the  milk  supply^  as  has  been 
found  in  the  investigations  conducted  by  the  Board, 

The  following  rules  recommended  by  Dr.  Russell,  senior  medical 
officer  of  health  of  Glasgow,  would,  if  everywhere  enforced  upon 
dairy  farms,  diminish  very  greatly  the  prevalence  of  typhoid  fever 
in  our  cities  and  towns  :  — 


1*    The  first  and  foremost  requirement  Is  absolute  cleanliness  iu  all  the 
deteils  of  dairy  work. 
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Malarial  Fever. 

In  addition  to  the  appearance  of  malarial  fever  at  different  points 
in  the  State,  as  detailed  in  previous  reports  of  the  Board,  reports 
have  been  received  by  the  Board  during  the  past  year  relative  to  its 
a[>pearance  in  two  additional  localities,  at  North  Saugus  and  at 
Uxbridgo. 

Notice  of  its  appearance  at  North  Saugus  came  to  the  Board  in 
the  form  of  a  petition,  stating  that  the  city  of  Lynn  had  constructed 
reservoirs  in  North  Saugus  for  the  storage  of  water,  and  was  about 
to  build  another,  also  that  malarial  fever  had  been  prevalent  in  that 
village  since  their  construction.  The  petitioners  therefore  requested 
the  Board  ''  to  investigate  the  matter  and  to  take  such  action  as 
may  be  necessary.**  With  a  view  to  affording  relief  to  the  peti- 
tioners the  Board  caused  an  investigation  to  be  made  at  North 
Saugus.  A  house  to  house  visit  was  made,  which  resulted  in  the 
finding,  among  a  population  of  about  200  persons,  that  there  had  been 
21  cases  of  intermittent  fever  in  1894  and  in  the  first  six  months  of 
1895  there  were  13  more.  It  was  also  stated  that  there  had  been 
many  more  cases  in  1892  and  in  1893.  Five  households  had  escaped, 
mostly  on  higher  ground. 

In  compliance  with  this  petition  the  Board  held  a  hearing  in 
August,  1895,  at  which  the  board  of  health  of  Saugus  was  repre- 
sented, together  with  other  citizens  of  that  town  and  the  superin- 
tendent of  the  water  works  of  Lynn.  As  a  result  of  the  hearing, 
and  in  view  of  the  facts  elicited  upon  the  petition  relative  to  the 
construction  of  a  new  reservoir  by  the  Lynn  water  board  in  North 
Saugus  and  the  effects  of  such  construction  on  the  health  of  the 
adjacent  community,  and  in  consideration  of  the  methods  described 
by  the  constructing  engineer  and  the  superintendent  of  said  water 
board  with  reference  to  the  preparation  of  the  proposed  basin  and 
its  connections,  it  was  voted  ''that  the  State  Board  of  Health  deems 
further  action  on  its  part  with  reference  to  the  new  reservoir  un- 
necessary, under  existing  conditions." 

Later  in  the  year  information  was  received  that  malarial  fever  was 
prevailing  in  Uxbridge,  and  a  request  was  received  from  the  local 
board  of  health  of  that  town  that  the  State  Board  would  investigate 
the  same.  An  agent  was  sent  to  Uxbridge  and  the  investigation  is 
in  progress  at  the  time  of  writing  this  report. 
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CoTisumpiion^ 

In  keeping  with  the  progress  of  medical  science,  and  especinlly 
with  the  important  discoveries  which  have  been  made  in  the  history 
of  infectious  diseases,  their  causes  and  prevention,  the  methods  of 
detecting  the  existence  of  consumption  and  the  measures  taken  to  pre- 
vent its  spread  form  an  important  part* 

Improvements  in  ventihition  in  the  hygiene  of  industrial  opera- 
■  tiotiSf  the  proper  select! t>n  and  inspection  of  the  food  supply >  the 
jlection  of  improved  climatic  conditions,  the  management  of  dust 
io  the  household  and  workshop,  and  above  all  in  the  proper  disposal 
or  destruction  of  the  sputa  of  the  sick,  all  have  without  doubt  had 
a  marked  effect  in  steadily  diminishing  the  mortality  from  this  de- 
structive disease. 

In  the  last  annual  report  (page  Ixxv  et  seq,)  a  summary  of  the 
vital  statistics  of  counumption  was  presented,  in  which  its  steady 
dimiimtion  during  a  period  of  nearly  a  half  century  was  shown* 
I  With  a  view  of  diffusing  popular  information  upon  the  best  methods 
of  preventing  tuberculosis  the  Board  issued  the  following  circular 
in  January,  1895,  which  was  distributed  throughout  the  State  to 
such  persons  (chiefly  physicians  and  boards  of  health)  as  would  be 
most  likely  to  appreciate  its  value  and  place  the  circular  where  it 
would  prove  useful  in  the  prevention  of  the  disease. 


A  ClBCtTLAR  OP  THE   StATE   BoARD   OF  HEALTH  UELATIVK  TO  TcBERCTIL051S 

OE  Consumption  and  the  Best  Means  for  Piievekting  It* 

The  object  of  the  State  Board  of  Health  in  issuing  the  following  eircnlar 
16  to  furnish  information  (1)  as  to  the  nature  of  pulmonary  cotiatimption, 
(*I)  the  conditions  which  favor  its  spread,  and  (3)  the  best  methods  of 
preventing  it. 

i,  —  As  ta  the  Naiure  of  Coiisumpiion* 

Consumption  Is  the  most  destructive  disenae  of  New  England,  the  num- 
ber of  persons  anntinlly  dying  from  this  ctuise  in  Massachusetts  amounting 
to  nearly  six  thousand.  Modern  research  places  it  among  infectious 
diseases. 

The  specific  virus  or  poison  of  the  disease  consists  of  a  minute  germ,  the 
**  baciHus  of  tul^crculosis/'  which  exists  in  the  tissues  and  expectoration  of 
lie  sick,  and  which  may  in  various  ways  enter  the  bodies  of  the  well  and 
pproduco  the  disease  in  them.  In  tiie  proper  care  and  disposal  of  the 
expectoration  of  the  sick,  it  is  probable,  lies  one  of  the  chief  methods  of 
preventing  the  spread  of  the  disease. 
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2.  —  Conditions  which  favor  the  Spread  of  Consumption  among  Human 

Beings. 

Defective  ventilation.  One  of  the  chief  conditions  which  is  favorable  to 
the  production  of  consamption  is  the  continuous  and  habitual  breathing  of 
unrenewed  air.  Consequently,  in  workshops,  factories,  school  rooms,  pub- 
lie  buildings,  halls,  churches,  and  the  inhabited  apartments  of  dwellings  and 
tenement-houses  the  absence  of  adequate  means  of  ventilation  favors  the 
spread  of  consumption. 

Dampness  of  soil  on  which  the  house  stands,  and  dampness  of  the  imme- 
diate neighborhood  are  favorable  conditions  for  the  production  of  consamp- 
tion. The  occupancy  as  living  or  sleeping  rooms  of  apartments  which  are 
constantly  damp  or  are  partly  or  wholly  underground,  undoubtedly  has  t 
similar  effect. 

Overcrowding  in  dwellings,  in  factories,  and  in  workshops  where  men 
and  women  work  for  several  hours  each  day,  is  also  a  favorable  condition 
for  spreading  the  disease.  Density  of  population  increases  the  liability  to 
this  disease.  Observations  in  Massachusetts  extending  over  a  period  of 
twenty  years  (1871-90)  show  that  the  deaths  from  consumption  in  densely 
settled  districts,  as  compared  with  those  in  sparsely  settled  districts  of  the 
State  stood  in  the  ratio  of  1,000  deaths  in  the  former  to  727  in  the  latter. 

Another  factor  which  favors  the  spread  of  this  disease  is  the  presence  of 
dust  in  the  air  of  apartments,  factories,  mills  and  workshops.  Hence  oo- 
cupations  or  trades  in  which  men,  women  or  children  are  exposed  to  the 
inhalation  of  irritating  dust  increase  the  liability  to  contract  the  disease 
among  such  operatives.  An  examination  of  the  reports  of  the  Registrar 
General  of  England  for  several  successive  years  shows  that  fishermen,  who 
are  of  all  classes  the  least  exposed  to  dust  inhalation,  are  also  comparatively 
exempt  from  consumption. 

Insufficient  and  badly  selected  food.  While  the  influence  of  improper 
and  insufl9cient  feeding  upon  the  predisposition  to  consumption  is  not  so 
directly  proven  as  are  the  effects  of  certain  other  conditions,  there  is  yet 
sufficient  evidence  to  show  that  a  restricted  diet  or  one  composed  exclusively 
of  single  elementary  constituents,  as  for  example,  the  starches  alone,  and 
these  in  too  limited  quantities,  probably  predisposes  to  consumption. 

Intemperance  in  the  use  of  alcoholic  stimulants  has  also  been  shown  to 
act  in  the  same  direction. 

Undue  physical  or  mental  strain,  overwork,  worry  and  anxiety,  and  the 
prolonged  suckling  of  infants  (beyond  ten  or  twelve  months)  are  conditions 
contributing  to  the  same  end. 

5.  —  Preventive  Measures. 
Having  the  foregoing  predisposing  conditions  in  view,  the  measures 
' '  ^  are  essential  for  the  prevention  of  this  disease  may  be  more  clearly 
x>d. 
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1.  2%€  prevention  of  overcrowding.     In  tenemente   and   in  dwelling- 
EiUBea  the  prevention  of  overcrowding  diminishea  the  liability  to  contract 

tabercular  diaeases  among  the  occupants. 

Hence  the  adoption  of  measures  which  ehall   ooanteract  the  effect  of 

overcrowding  is  deBirable.     Veutihitiou  is  one  of  the  moat  eil!cient  of  anch 

measures.     Adequate  ventilation  should  be  provided  in  all  factories,  balls, 

JCbool-houses  and  other  buildings  in  whteh  people  assemble  in  considerable 

■Bmbers*     Simple  methods  of  veotilation  in  the  living  and  sleeping  rooms 

of  dwellings  are  also  essential  to  healthy  living.     Open  fireplaces,  movable 

transoms   in   sleeping   rooms,   provision   for   admitting   fresh   air   at  the 

Hindows  by  special  means  are  all  useful  precautions. 

2.  Household  aa  wdl  eta  personal  cleaidineait  is  essential  to  the  preven- 
tion of  consumption.  The  removal  of  dust  from  floors  should  be  practised 
mcd  care  should  be  taken  tbat  such  dust  is  removed  by  such  means  as  will 
en&tire  the  least  diffusion  through  the  air  of  rooms  during  their  occupancy, 

3.  Occupatio7i3.  The  selection  of  a  healthy  occupation  ia  a  matter  of 
DO  small  importance. 

Sedentary  occupations  in  ill-ventilated  apartments  and  those  which  ex- 
pose the  workman  to  the  inhalation  of  dust  sliould  be  avoided*  Different 
■oris  of  dust  vary  in  harmful  effects.  The  sharp  dust  produced  in  the 
grinding  of  needles  and  steel  tools  and  in  the  mining  of  metals  Is  especially 
irritating,  and  the  mortality  from  consumption  among  operatives  io  such 
mdostries  is  high.  Operatives  engaged  in  such  occupations  may  dimiuish 
^le  liability  to  harm  by  wearing  *^  respirators"  over  the  mouth  and  nose, 
Bliile  at  work. 

In  several  factories  where  consumption  bad  made  serious  inroads  upon 
Ibe  operatives,  the  adoption  of  measures  for  the  prevention  of  a  dusty 
fttnosphere  secnred  a  marked  diminution  of  the  prevalence  of  this  disease 
ftmong  the  workmen  employed  in  them. 

Hegolar  daily  exercise  in  the  open  air  is  of  the  first  importance  for  all 
persons  who  are  engaged  in  sedentary  occupations. 

^  The  owners  and  superintendents  of  factories^  milts  and  workshops  can 
Kcomplish  much  toward  the  prevention  of  tuberculosis  among  the  operatives 
l»y  the  introiluction  of  adequate  systems  of  ventilation  and  heatiogv  and  by 
tUe  aae  of  bard,  smooth  floors  without  cracks  or  crevices. 

Tbe  dust  should  be  removed  from  the  floors  at  night,  after  working 

feJra,  and  not  during  the  occupancy  of  the  workrootns.  The  use  of 
tstnre  in  the  removal  of  dust,  and  careful  wiping  with  damp  cloths  Is 
preferable  to  sweeping  up  the  dust  when  dry.  Spitting  upon  the  floor 
sboald  be  forbidden. 

4.  Food,  As  an  essential  requisite  to  the  prevention  of  consumption, 
m  diet  of  sound,  wholesome  food,  in  which  the  chief  elementary  forms  of 
iiatriment  ftre  harmoniously  combined  (the  fate,  starches  and  proteids)  is 
Iieces«af7«     Such  a  diet  should  consist  mainly  of  bread  and  the  various 
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cereals  with  butter  and  other  fats  in  generous  measure,  together  with  meat, 
fish  and  fruits.  This  does  not  imply  a  luxurious  or  expensive  diet,  bat 
rather  one  that  is  nutritious  and  easily  digested. 

The  question  of  the  efifect  of  the  use  of  the  mecU  and  milk  of  tubercuUmt 
animala  does  not  yet  appear  to  be  so  well  settled  as  to  admit  of  an  anquali- 
fied  conclusion. 

In  the  absence  of  absolute  and  definite  evidence,  it  is  therefore  desirable 
that  the  meat  of  all  suspected  animals  should  be  cooked  thoroughly  before 
using  it  as  food.  The  milk  of  such  animals  should  be  entirely  excluded 
from  the  food  supply. 

5.  Ovenoorkj  anxiety^  worry  and  exhaustion  should  be  avoided.  Mothers 
should  be  advised  to  wean  suckling  infants  by  the  end  of  the  first  year. 

Disposal  of  Sputa. 

6.  With  reference  to  those  who  are  sick  with  consumption  or  tubercu- 
losis, and  especially  with  reference  to  the  possibility  that  their  presence 
among  other  human  beings  may  prove  a  source  of  danger  on  account  of 
infection,  the  following  recommendation  as  to  the  disposal  of  the  expectora- 
tion of  consumptives  should  be  especially  noted. 

Observation  and  experiments  have  demonstrated  the  fact  that  in  this 
expectoration  (especially  when  dried)  lies  the  chief  danger  of  infection, 
and  hence  its  proper  disposal  becomes  a  matter  of  prime  importance. 
Therefore,  sputa  should  never  be  allowed  to  become  dry^  and  should  be 
destroyed  as  quickly  as  possible.  Consumptives  should  be  instructed  not 
to  expectorate  about  rooms,  in  streets  or  highways,  in  railway  or  street 
cars,  or  in  vehicles  of  any  sort,  but  should  spit  into  rags  which  can  be 
burned,  or  into  cups  or  other  receptacles  containing  a  little  water  or  other 
material  which  may  be  thoroughly  disinfected  before  the  same  is  allowed 
to  pass  into  the  drain  or  sewer.  Such  receptacles  should  be  cleansed  with 
boiling  water. 

A  healthy  person  should  not  sleep  in  the  same  room  with  a  consumptive. 

Disinfection. 

7.  Sputa  may  best  be  burned  when  deposited  upon  pieces  of  cloth  or 
rags;  and  when  put  into  cups  or  receptacles  holding  water  the  whole 
should  be  disinfected  with  a  saturated  solution  of  carbolic  acid,  which  may 
be  obtained  of  any  reliable  druggist. 

Disinfection  should  be  practised  in  the  case  of  rooms  or  apartments 
which  have  been  vacated  by  consumptives  or  those  in  which  such  persons 
have  died.  There  is  a  growing  belief,  supported  by  observation,  that 
rooms  which  have  been  inhabited  by  consumptive  families  may  become 
permanently  infected,  and  ought  not  to  be  occupied  until  radical  measures 
have  been  taken  to  cleanse  and  disinfect  them.    Each  room  vacated  by  a 
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aberculous  patieot  fibould  be  disiDfeeted  aud  eBpechdlj  the  floor  aod 
lower  parte  of  tlie  wails.  For  tbia  purpoae  washing  tbe  floor  aod  all  wood- 
work with  a  corrosive  sublimate  solution,  one  part  to  one  thouaaud  (about 
OD€  teaapoonful  to  a  gallou  of  water)  should  be  practised »  and  the  bed  and 
clothing  of  the  last  occupant  shonld  be  submitted  to  steam  disinfection  or 
to  bolliug  water.     Strong  soapsuds  also  have  eOlcient  disinfecting  power, 

Kd   may  be  used  for  washing  floors  and  woodwork*     The  disiufectioti 
t)uld  be  thoroughly  done,  but  especially  so  in  cases  where  the  habits  of 
the  ooDsiimptive  in  regard  to  disposal  of  his  sputa  have  been  careless. 

As  a  means  of  spreading  inforiuation  upon  this  important  subject,  local 
boards  of  health  can  undoubtedly  accomplish  much  toward  the  prevention 
^^opnsumption,  by  issuing  a  circular  like  the  following  :  — 

^^^"  ne  Preijejiiion  of  CoTimmption. 

y  Consumption  is  tlie  most  desh-uctive  disease  of  New  England » the  number  of 
persons  dying  annually  from  this  causa  in  Massachusetts  amounting  to  nearly 
jix  thousand. 

Wk  Tb**  disease  is  iDfectlous,  and  can  be  communicated  from  one  person  to  another. 
^he  cbi»?f  danger  exists  in  the  expectoratitm  of  the  sick,  and  if  this  expectoration 
is  carefully  destroyed  little  danger  need  he  fearetl. 

Consumptives  should  be  instructed  not  to  spit  upon  the  floors  of  rooms»  public 

lis,  street  and  mil  way  cars,  and  other  vehicles,  nor  in  the  streets,  but  iuto  pieces 

clutlit  or  receptacles  made  for  the  purpose,  containing  water,  or  a  saturated 

lation  of  carbolic  acid  (one  part  of  carbtjlic  acid  crystals  to  about  fifteen  parts  of 

Ht^r).    Such  bits  of  cloth  should  be  destroyed  by  fire^  before  the  sputa  become 

jT,  and  other  receptacles  should  be  clennsed  with  scalding  water,  their  contents 

^vtng  been  destroyed  or  otherwise  carefully  disposed  of.     llantlkerchiefs  which 

iy  Iiave  been  used  from  necessity  should  be  boiled  half  an  hour  before  washings 

A  healthy  person  should  not  sleep  in  the  same  room  with  a  consuniptive* 

Remember  that  sputii  must  never  be  allowed  tcf  become  dry. 

Omcs  or  tub  State  Boabd  op  Rsalth,  Bobtoh, 
January,  IS96« 


Local  Boards  of  Health, 

Nearly  fifty  years  ago  (1850)  the  saiiitnry  commission  of  Mnasa- 

kusetts  advised  the  obligatory  appoiotoient  of  boards  of  health  in 

rery  city  and  town  in  the  8late,  afid  after  the  establishment  of  the 

StAte  liuard  of  Healtb  in  18(51)  this  Board  frequently  called  attention 

■l  the  need  of  legislation  having  this  end  in  view.     But  not  until 

HB77  was  legislation  enacted  requiring  such  boards  to  be  appointed 

K  a  cumpubory  measure,  and  even  then  the  requirement  applied  to 

Blittf  only.     The  Board  hm  from  time  to  time  urged  the  necessity 

of  further  legislation  requiring  similar  action  on  the  part  of  towns, 

ftiid  especially  in  the  ease  of  those  having  large  populations. 
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No  substantial  advance  has  been  made  in  this  direction,  however, 
until  the  enactment  of  a  law  in  1894,  of  which  the  following  is  a 
copy.  This  statute  (chapter  218,  Acts  of  1894)  was  amended  later 
in  the  session,  by  the  same  Legislature,  so  that  the  amended  act 
reads  as  follows :  — • 

[Chapter  218,  Acts  of  1884,  as  amended  by  chapter  473,  Acts  of  1894.] 
An  Act  providing  for  the  election  of  boards  of  health  in  towns. 

Section  1.  Every  town  in  the  Commonwealth  may  elect  a  board  of 
health  by  ballot  at  the  annual  meeting  of  the  town,  or  at  a  meeting  legally 
warned  for  the  purpose,  consisting  of  three  persons,  to  serve,  one  for  the 
term  of  three  years,  one  for  the  term  of  two  years  and  one  for  the  term  of 
one  year,  beginning  with  the  first  Monday  in  April  then  next  ensuing  and 
until  their  respective  successors  are  chosen  and  qualified ;  and  thereafter 
such  town  shall,  at  its  annual  town  meeting,  choose  in  the  same  manner 
one  person  who  sball  hold  office  for  three  years  from  the  first  Monday  of 
April  then  next  ensuing,  and  until  another  is  chosen  and  qualified  in  his 
stead.  If  no  such  board  is  chosen  the  selectmen  shall  constitute  such 
board  of  health. 

Section  2  was  repealed  by  chapter  478  of  1894. 

Section  3.  In  each  city  and  town  having  a  population  of  more  than 
five  thousand  inhabitants,  as  determined  by  the  last  census,  at  least  one 
member  of  said  board  shall  be  a  physician,  and  the  board  shall  send  an 
annual  report  of  the  deaths  in  such  town  to  the  state  board  of  health. 
The  form  of  such  reports  shall  be  prescribed  and  furnished  by  the  state 
board  of  health. 

Section  4.  Section  three  of  chapter  eighty  of  the  Public  Statutes  is 
hereby  repealed.  Sections  two,  twenty-one,  twenty-eight,  twenty-niae, 
thirty,  thirty-one,  thirty-two,  thirty-three,  thirty-four  and  thirty-five  of 
chapter  eighty  of  the  Public  Statutes,  and  sections  one  and  two  of  chapter 
three  hundred  and  thirty-eight  of  the  acts  of  the  year  eighteen  hundred 
and  eighty-seven,  are  hereby  amended  by  striking  out  the  words  ^^  or  health 
officer,"  wherever  the  same  occur  therein.     [^Ajyproved  ApiHl  7,  1894. 

The  formation  of  an  organization  known  as  the  Massachusetts 
Association  of  Boards  of  Health  has  proved  a  decided  stimulus  to 
local  boards  in  consequence  of  the  advantages  secured  to  its  mem- 
bers by  means  of  mutual  discussion  of  the  many  questions  which  are 
constantly  occurring  in  the  work  of  municipal  sanitary  administra- 
tion. The  members  of  this  organization  consist  mainly  of  the  mem- 
bers of  local  boards  of  health,  and  of  such  other  persons  as  are 
especially  interested  in  public  hygiene.  Meetings  have  been  held 
quarterly  during  the  past  five  years  or  more,  and  at  each  meeting 
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topics  relative  to  the  work  of  raunicipnl  boards  have  been  presented 
for  discasBion.  Comniittees  have  beeu  jippoiDted  to  confer  with 
legisltitive  health  corniuittees  with  reference  to  matters  of  importance 
which  appear  to  require  further  legishition. 

Tlie  associiition  pablishea  a  quarterly  journal  io  which  its  transac- 
tions appear. 

OFFENsrvE  Trades- 
No  complaints  were  made  to  the  Board  during  the  year  under  the 
provijsions  of  the  acts  relating  to  offensive  trades,  and  conssequently 
DO  hearings  were  held.     The  hoard  of  health  of  Newbury  port  re- 

uet^ted  the  advice  of  the  State  Board  in  regard  to  a  rendering  estab- 
iishment  in  that  city,  situated  at  some  di.stance  from  the  populous 

»art  of  the  city.  The  secretary  conferred  with  the  secretary  of  the 
local  boardt  and  on  viisiting  the  establishment  in  qucatiou  ftmnd  it  in 
an  extremely  filthy  condition,  both  internally  and  externally,  some 
thirty  or  forty  carcases  of  horses  in  different  stages  of  decomposition 
lying  unburied  upon  the  surface  of  the  ground,  while  many  others, 
insufficiently  buried,  had  been  uncovered  by  dogs* 

Information  was  received  that  the  premises  were  subsequently  put 
In  good  condition  and  that  no  further  complaints  had  been  made  in 
re  hit  ion  to  the  same. 

Local  Nuisances. 
A  very  considerable  part  of  the  rorrespondence  received  by  the 
Board  consists  of  letters  from  individuals,  or  of  petitions  signed  by 
reater  or  less  numbers  of  citizens,  requesting  the  State  Board  to 
mhate  local  nuisances  existing  in  cities  and  towns.  Often  such  letters 
or  petitions  call  the  attention  of  the  State  Board  to  the  fact  that  the 
local  board  of  heaUh  has  been  requested  to  abate  the  nuisance  but 
has  either  refused  or  neglected  to  attend  to  the  matter. 

So  frequent  has  this  class  of  correspondence  become  that  the  State 
^^Board  has  issued  a  circular  w^hich  is  used  as  a  reply  to  letters  of  this 
^Bchanicter,  calling  attention  to  the  fact  that  the  State  Board  has  no 
^P|»awer  or  authority  to  abate  an  ordinary  local  nuisance,  but  that 
f  ample  power  is  conferred  upon  the  local  board  of  health  to  take  all 
I  proper  measures  in  such  cases.  If  the  local  board  of  health  refuses 
or  neglects  t-o  comply  with  the  request  of  the  petitioners,  then  the 
matter  may  be  referred  to  the  county  commissioners  under  the  pro- 
visions of  chapter  80,  sections  36,  37  and  38,  but  not  to  the  State 
d  of  Health. 
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This  statute,  however,  does  not  prevent  the  State  Board  from  con- 
sulting with  and  advising  local  boards  in  regard  to  the  disposal  of 
local  nuisances  whenever  such  action  is  necessary. 

Statistical  Summaries  of  Disease  and  Mortality. 
These  summaries  comprise  the  results  of  the  collection  of  such  statis- 
tics as  are  furnished  to  the  Board  by  the  local  authorities  of  cities  and 
towns,  either  voluntarily  or  by  statute  requirements.     They  consist 
of  four  different  series  or  sets  of  tabular  material,  as  follows :  — 

1 .  The  weekly  mortality  returns,  or  the  summary  of  the  volun- 
tary returns  of  deaths  in  those  cities  and  towns  whose  registration 
ojQScials  return  these  data  to  the  State  Board. 

2.  Summary  of  cases  of  infectious  diseases  reported  to  local  boards 
of  health,  selected  and  compiled  from  the  annual  reports  of  such  boards. 

3.  Summary  of  cases  of  infectious  diseases  reported  by  local 
boards  to  the  State  Board  —  chiefly  diphtheria,  scarlet-fever,  measles 
and  typhoid  fever  —  under  statutory  requirement. 

4.  Annual  returns  of  deaths  in  each  cit}'  and  town  having  over 
5,000  population,  also  by  statutory  requirement. 

As  a  matter  of  convenience  these  summaries  have  been  grouped 
together,  and  are  presented  on  pages  711-750  of  this  report. 

Notification  of  Infectious  Diseases. 

The  plan  of  requiring  notice  to  be  given  of  the  occurrence  of  infec- 
tious diseases  was  established  nearly  a  century  ago  by  statutes  mak- 
ing such  notices  compulsory,  both  on  the  part  of  the  householder  and 
of  the  attending  physician.  But  little  care  was  taken  to  secure  the 
enforcement  of  such  laws  until  within  the  past  twenty-five  years, 
when  these  laws  were  made  more  eflicient  by  the  requirement  of 
penalties  for  neglect  to  comply  with  them  and  the  introduction  of 
other  features  providing  for  the  systematic  recording  of  data  by 
local  boards  of  health,  and  still  later,  by  the  statute  requiring  a 
further  report  by  the  local  board  to  the  State  Board  of  Health. 
Similar  statutes  have  been  in  force  in  England  for  several  years,  and 
the  information  thus  furnished  has  frequently  proved  of  great  valae 
in  tracing  the  cause  of  epidemics  and  of  devising  and  providing 
means  for  their  prevention. 

A  summary  of  the  reports  received  from  the  different  municipal 
authorities  required  to  report  to  the  State  Board  of  Health  may  be 
found  in  that  portion  of  the  report  entitled  Statistical  Summaries  of 
Disease  and  Morttility. 
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Food  and  Drug  Inspection* 

The  importance  of  an  abundant  and  wholesome  food  supply,  in 
the  preservation  of  the  health  and  strength  of  a  population,  cannot 

rover-estimated. 
The  operations  of  the  Board  under  the  provisions  of  the  food  and 
,drug  acts  have  in  each  year  from  1883  to  tlie  present  year  been  made 

t&  subject  of  a  special  report,  in  which  are  presented  the  essential 
rticulars  of  the  work  accomplished  during  thtj  year.     This  report 
f)n  food  and  drug  inspection  presents  a  tabular  summary  of  the 
ire  work  from   1883  to  1895  inclusive,  together  with  the  report 
prosecutions  submitted  to  the  Legislature,  and  the  reports  of  the 
^alysts  for  the  year  ending  Sept.  30,  1895. 

■  From  this  report  it  appears  that  7,309  samples  of  food  and  drugs 
Mre  examined  during  the  year,  at  a  total  cost  for  inspection,  eol- 
Kciton,  analysis  and  prosecution  of  $11,375,89, 
'     The  number  of  prosecutions  conducted  in  the  same  year  was  92, 
Bd  the  number  of  convictions  was  86,  or  93.5  per  cent. 

Bactteriological  Work  and  Organization  of  Department. 

Hitherto,  the  principal  department  of  bacteriological  investigation 

>nducted  by  the  Board  has  chietly  been  the  examimition  of  drinking 

Iter  supplies  with  reference  to  their  possible  contamination  with  the 

^rms  of  typhoid  fever  and  kindred  diseases,  but  the  rapid  advances 

lich  have  been  made  in  recent  years  in  the  investigation  of  the 

tural   history  of  other  infectious  diseases,  and  the  methods  of 

^ir  prevention   and   the  consequent  lessening  of  mortality  from 

se  causes,  have  led  to  the  extension  of  this  work   into  other 

Udd. 

Id  tlie  last  report  of  the  Board  (page  cvii)  reference  was  made  to 

rwork  which  had  been  initiated  by  the  Board  for  the  proJoction 
antitoxin  and  its  distribution  to  boards  of  health  throughout  the 
Suite.     For  this  purpose  the  services  of  Dr.  J*  L,  Goodale  were 
•     He  entered  upon  his  duties  with  enthusiasm  and  success- 
lly  carried  out  the  plans  which  the  Board  had  designed  with  this 
in  riew.     To  his  energy  much  is  due  for  the  successful  initiation 
f  thU  new  and  important  line  of  work.     Since,  however,  it  appeared 
ftirable  to  enlarge  the  scope  of  this  department,  it  was  deemed  beat 
obtain  the  services  of  an  expert,  who  could  devote  his  whole  time 
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to  bacteriological  work  and  at  the  same  time  conduct  inye8tigatioD8 
in  such  new  fields  of  inquiry  as  might  be  presented. 

For  this  purpose  the  Board  appointed  Dr.  Theobald  Smith  of 
Washington,  D.C.,  formerly  Chief  of  the  Division  of  Pathology  of 
the  Bureau  of  Animal  Industry  of  the  Department  of  Agriculture. 
A  laboratory  was  established  in  the  building  known  as  the  Bussey 
Institution,  near  the  Forest  Hills  station  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  where  facilities  were  also  offered  for 
stabling  and  caring  for  the  horses  required  for  antitoxin  production. 

More  recently  the  work  of  examination  of  cultures  in  suspected 
cases  of  diphtheria  was  entered  upon,  and  still  later  the  examination 
of  sputa  suspected  of  containing  the  bacilli  of  tuberculosis.  The 
appearance  of  malarial  fevers  in  regions  hitherto  uninvaded  has  also 
suggested  the  examination  of  the  blood  of  malarial  patients,  and  with 
this  end  in  view  circulars  have  been  issued  to  local  boards  of  health 
offering  the  services  of  this  department  in  making  the  necessary 
diagnostic  examinations. 

A  report  upon  the  production  of  antitoxin  may  be  found  among 
the  special  papers  in  this  volume,  and  in  the  next  annual  report  ftl^ 
ther  information  will  be  given  in  relation  to  the  other  branches  of 
bacteriological  investigation. 

Lead  Poisoning  by  Means  of  the  Use  of  Lead  Pipe  for  the 
Conveyance  of  Drinking  Water. 

In  a  State  in  which  one  hundred  and  fifty  municipalities  are  sup- 
plied with  water  from  nearly  as  many  distinct  and  separate  sources, 
the  quality  of  the  water  furnished  to  consumers  presents  very  many 
points  of  difference,  as  is  specially  shown  by  the  reports  of  the 
Board  upon  the  examination  of  water,  issued  during  the  past  seven 
years. 

In  the  present  report  (page  30)  reference  is  made  to  the  present 
water  supply  of  one  town  (Kingston),  where  a  considerable  number 
of  cases  of  lead  poisoning  occurred  during  the  past  year. 

The  water  furnished  to  consumers  in  this  town  appears  to  have 
acted  with  unusual  power  upon  lead  pipes,  especially  upon  those 
which  were  comparatively  new.  It  was  also  found  on  investigation 
that  lead  pipe  was  used  in  Kingston  to  an  unusual  degree  for  bouse 
connections  with  the  street  pipes,  and  long  lines  of  such  service 
pipes,  several  hundred  feet  in  length,  were  employed  in  not  a  few 
instances. 
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^  These  facts,  together  with  a  careless  use  of  water  which  had  been 
I  allowed  to  stand  in  the  pipes  over  night,  undoybtedty  accounted  for 
Btbe  cases  of  illness,  eome  of  which  were  severe. 
H  Ad  investigation  is  now  being  conducted  by  the  Board  with  ref- 
"erence  to  the  question  of  lead  poisoning  by  drinking  water  aupidiea 
io  general,  and  will  be  reported  upon  in  a  future  report. 


The  State  Board  of  Health   ExniBiT  at  the  Cotton  States 
AM)  International  Extosition  at  Atlanta,  Georgia. 

The  following  invitation  was  received  in  August,  1895,  from  the 
Secretary  of  the  Board  of  Managers  representing  Massachusetts  at 
the  Atlanta  Exposition  :  — 

Boston,  Mahs.^  Aug.  21, 1895. 

Taihe  Secretartf,  MassachttseMs  Board  of  Health,  Siaie  Umtse^  Bosion, 

DsAR  Sir:  —  It  i»  the  desire  of  this  Board  that  your  department  make 
an  exhibit  at  the  Cotton  States  and  International  Exposition,  Atlanta,  Ga,, 
to  be  located  in  the  State  building  to  be  erected  on  the  Exposition  gmunds* 
We  tanderBtand  that  you  are  willing  to  make  an  exhibit  of  this  kiod. 

If  convenient,  aa  a  matter  of  record,  we  should  like  to  koow  what 
exhibits  yon  intend  to  or  cao  make  conveniently.  I  suppose  it  will  be 
scarcely  poasible  for  you  to  give  this  statement  in  much  detail  at  this  time. 
•an  you  make  an  approximate  estimate  of  the  probable  cost  of  such  an 
^exhibit  to  the  State,  inciuding  of  course,  the  gettiog  of  it  to  Atlanta,  pnt- 
j  ting  it  up,  and  properly  returaing  it  into  your  possession? 
^^  Very  truly  yours, 

^^^^^^  Henry  G.  KirrRiiLDGE, 

~  The  Board  accepted  the  invitation  thus  tendered  to  tlieui  and 
placed  the  work  of  preparing  the  exhibit  in  charge  of  Prof.  Wm.  T. 
Sedgwick,  who  had  successfully  managed  the  Board's  exhibit  of 
1893  at  the  Colutobiao  Exhibition  at  Chicai^o, 

Ample  room  was  furnished  for  the  exhibit  in  the  second  story  of 
the  Massachusetts  building  at  the  Atlanta  Exposition. 

The  material  of  this  exhibit  was  essentially  the  same  as  that  which 
was  presented  at  the  Exposition  at  Chicago  in  1893,  and  was  de- 
tailed in  the  twenty-fifth  annual  report  of  the  Board  (page  xviii), 
with  such  additions  as  represented  the  progress  made  by  the  Board 
\  sanitary  work  during  the  two  years  which  had  elapsed  since 
World's  Fair,     These  were  chiefly  the  maps,  plans  and  report 
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showing  the  Metropolitan  water  supply,  plans  of  the  filter  for  puri- 
fying the  city  water  supply  of  Lawrence,  photographs  of  the  anti- 
toxin laboratory  at  Forest  Hills,  and  plans  of  the  more  recent  systems 
of  sewage  disposal  adopted  by  cities  and  towns  since  1893. 

The  directors  of  the  Exposition,  acting  upon  the  suggestion  of  the 
jury  of  award,  awarded  the  grand  prize,  or  gold  medal,  to  the  State 
Board  of  Health  <*for  a  comprehensive  exhibit  of  the  means  and 
methods  adopted  by  the  Board  to  promote  the  health  of  the  people 
of  the  State  and  the  country." 


Manual  of  Health  Laws. 

The  Board  has  published,  at  intervals  of  three  or  four  years  since 
1882,  a  digest  of  the  laws  relating  to  public  health  in  force  in  this 
Commonwealth,  each  revision  containing  all  of  the  new  health  stat- 
utes and  amendments  up  to  the  date  of  publication,  together  with 
such  decisions  of  the  supreme  court  as  have  been  made  upon  cases 
which  have  been  referred  to  it  under  these  statutes.  This  manual 
has  proved  a  very  useful  aid  to  the  work  of  local  boards  of  health, 
as  well  as  to  all  persons  connected  with  or  interested  in  sanitary 
work. 

Water  Supply  and  Sewerage. 

The  engineering  department  of  the  Board  was  established  in  1886, 
by  authority  of  the  new  power  conferred  upon  the  Board  by  the  en- 
actment of  chapter  274  of  the  Acts  of  that  year.  F.  P.  Steams, 
C.E.,  was  appointed  as  engineer  of  the  Board  in  September,  1886, 
and  continued  as  its  engineer  till  August,  1895,  when  he  was  ap- 
pointed engineer  of  the  Metropolitan  Water  Board,  and  X.  H. 
Goodnough  was  appointed  engineer  of  the  State  Board  of  Health. 

It  is  difficult  to  estimate  the  extent  of  the  useful  results  accom- 
plished under  the  provisions  of  this  act  during  the  ten  years  since  it 
became  a  law  of  the  Commonwealth. 

An  experiment  station  has  been  established  for  the  purpose  of  in- 
vestigating the  iraportunt  subjects  of  filtration  of  water  and  of  sewage ; 
thousands  of  samples  of  water,  of  sewage,  of  sands,  gravels  and  other 
soils  have  been  examined ;  rivers,  brooks,  ponds,  lakes  and  springs 
have  been  visited  and  investigated  in  reply  to  applications  for  advice 
with  reference  to  their  usefulness  for  the  purposes  of  water  supply 
or  to  the  prevention  of  their  pollution ;   hearings  and  conferences 
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with  city  and  town  authorities  have  been  iVequeutly  held,  and  advice 
has  been  given  under  the  statutes  to  municipal  authorities,  corpora- 
ttond,  firms  and  individuals  in  at  least  four  hundred  iostances,  aud  in 
cases  in  which  the  value  involved  has  ranj^ed  from  that  represented 
by  sjome  comparatively  small  seashore  water  supply  to  those  of  the 


I 


large  cities  involving  several  millions  of  dollars. 


In  this  department  have  been  planned  several  of  the  most  impor- 
ant  and  extensive  schemes  relative  to  the  water  supply  and  sewer- 
yige  of  large  communities. 

B   These  were  the  North  Metropolitan  sewerage  system,  providing 
■for  the  sewage  disposal  of  eighteen  municipalities,  most  of  which  are 
north  of  the  Charles  Kiver.     This  plan  was  reported  to  the  Legislat- 
ure in   1889,  and  was  then  ordered  to  be  constructed  and  is  now  in 
operation.     The  cost  of  the  works  has  been  about  $5,500,000. 

The  planning  of  the  Metropolitan  water  supply  was  entrusted  to 
the  Board  and  was  reported  upon  in  1895,  and  is  now  in  course  of 
construction. 

This  extensive  work  will  provide  a  water  supply  for  twenty-eight 
jDonicipalitieSi  containing  at  present  about  one  million  inhaliitants, 
at  an  estimated  cost  of  $27,000,000. 

Other  duties  entrusted  to  the  Board  of  a  similar  nature  were  the 
improvement  of  the  Concord  and  Sudbury  rivers,  the  improvement 
of  the  Neponset  River,  the  reporting  of  a  system  of  sewerage  and 
sewage  disposal  for  Salem  and  Peabudy,  and,  in  connection  with  the 
Metropolitan  Park  Commission,  the  improvement  of  the  lower  por- 
tions of  the  Charles  River,  and  later  still,  as  a  joint  Board  with  the 
Harbor  and  Land  Commission,  an  investigation  of  the  Green  Harbor 
dike  and  marshes. 

The  work  of  the  Board  in  this  department  for  the  year  1895  is 
presented  in  this  report.  It  includes  the  folluwing  topics :  Advice 
to  cities  and  towns,  details  of  the  examination  of  water  supplies  and 
of  rivers,  summary  of  water  supply  statistics  and  records  of  rain* 
ikll,  the  hardness  of  water  and  methods  by  which  it  is  determined, 
|%xperiments  upon  the  purification  of  sewage  and  water  at  the  Law- 
mnee  Experiment  Station,  methods  of  determining  the  numbers  of 
iWteria  in  sewage  and  water,  and  an  account  of  the  sewage  disposal 
ijorks  DOW  in  operation  in  the  State. 
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The  Sanitary  CJondition  of  the  Neponset  Meadows. 

During  the  session  of  the  Legislature  of  1895  a  hearing  was  held 
by  the  legislative  committee  on  public  health  with  reference  to  the 
condition  of  the  Neponset  meadows  and  their  effect  upon  the  public 
health.  These  meadows  occupy  a  large  extent  of  territory  upon 
both  banks  of  the  Neponset  River  from  Walpole  through  the  towns 
of  Norwood,  Canton,  Hyde  Park  and  Milton,  nearly  to  the  sea. 

As  a  result  of  this  bearing  the  Legislature  enacted  the  followlDg 
resolve :  — 

[Chapter  83  of  thb  RBaoLVBS  of  ISdft.] 

Resolve   directing  thb   state   board   of   health  to  investigate  the 
sanitary  condition  of  the  neponset  meadows. 
Eesolvedy  That  the  state  board  of  health  be  directed  to  investigate  the 
sanitary  condition  of  the  meadows  of  the  Neponset  river  and  the  beds, 
shores  and  waters  of  said  river  in  the  towns  of  Canton,  Sharon,  Norwood, 
Dedbam,  Milton  and  Hyde  Park,  and  report  whether  their  condition  is  dan- 
gerous or  injurious  to  the  public  health  by  reason  of  stagnant  water  or 
refuse  from  manufactories,  or  other  causes.     If  said  board  shall  find  that 
the  condition  of  the  meadows  or  of  the  beds,  shores  or  waters  is  dangerous    ; 
or  injurious  to  the  public  health,  they  shall  recommend  some  plan  for  im-     I 
proving  their  sanitary  condition  and  for  the  removal  of  any  nuisance  there-     j 
from,  and  report  the  same  to  the  next  general  court.    The  board  may     j 
expend  a  sum  not  exceeding  three  thousand  dollars  in  carrying  out  the 
provisions  of  this  resolve.     [Approved  May  9,  1895, 

Investigations  with  reference  to  the  subject  contemplated  by  this 
resolve  were  still  in  progress  at  the  time  of  printing  this  report. 

The  Sewage  Disposal  and  Drainage  of  Salem  and  Pbabodt. 
The  Legislature  of  1895,  after  consideration  of  a  petition  from 
the  mayor  of  Salem  for  a  commission  to  report  upon  a  system  of 
sewerage  and  sewage  disposal  for  Salem  and  Peabody,  enacted  the 
following  resolve :  — 

[Chapter  112  of  the  Rbsolybs  of  1895.] 
Resolve  relative  to  sewage   disposal  and   drainage   in   salem  and 

PEABODY. 

Besolvedj  That  the  state  board  of  health  is  hereby  authorized  and  directed 
to  consider  and  report  a  general  system  of  drainage  and  sewerage  for  the 
o'  n  and  town  of  Peabody,  or  for  such  parts  of  said  city  and  town 
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not  all  of  which  shall  be  wholly  within  either  of  said  municipalities »  as  may, 
in  the  opiniou  of  said  l>oar<i,  be  best  draiued  by  said  system.  It  shall  be 
the  duty  of  said  board  i  —  First.  To  designate  the  portions  of  said  city  and 
lowo  which  Bhall  be  tributary  to  and  embraced  in  the  district  and  system  to 
be  60  reported,  and  to  define  the  same  by  their  report,  with  plans  and  maps. 
Second*  To  define  and  show,  by  suitable  plans  and  maps»  such  trunk  line 
and  main  branches  as  it  shall  recommend  to  be  constructed,  with  outlet* 
Third.  To  eonetder  the  various  methods  of  disposal  of  sewage  and  the 
applicatioa  of  such  methmls  to  any  portion  of  the  territory  herein  mentioned  ; 
and  to  define  the  methods  by  which  said  city  and  town,  or  parta  of  said  city 
and  town,  may  utilize  said  trunk  line  and  main  branches  as  an  outlet  of  a 
system  of  sewerage  and  drainage  for  said  city  and  town  and  said  parts  of 
said  city  and  town  respectively  ;  and  to  show  the  same  by  plans  and  maps. 
Fourth.  To  employ  such  engineering  and  other  assistance  as  may  be 
necessary  for  carrying  out  the  objects  of  this  resolve,  and  to  cause  such 
surveys  and  levels  to  be  made  as  will  enable  said  boarti  to  determine  with 
accuracy  the  location  and  grades  of  said  trunk  line  and  main  branches,  and 
also  such  surveys  and  levels  in  said  city  and  town,  and  parts  of  said  city 
and  town,  as  will  enable  said  board  to  determine  with  accuracy  the  methods 
by  which  said  city  and  town,  and  parts  of  said  city  and  town,  may  respec- 
tively utilize  said  trunk  line  and  main  branches,  and  to  report  such  methods 
by  plans  showing  the  main  Hoes  by  which  each  may  so  provide  for  itself  a 
aystem  of  sewerage  and  drainage  with  its  outlet  into  said  trunk  line  or  main 
braDCbes.  Fifth-  To  define  the  size  and  capacity  of  said  trunk  line  and  main 
brancbeSt  and  the  materials  of  which  they  should  be  constructed  and  man- 
ner of  construction,  and  such  other  particulars  as  will  enable  said  board  to 
detfimiine  the  probable  expense  thereof ;  and  to  ascertain  and  report  the 
cost  of  the  construction  of  said  trunk  Hoe  and  main  branches  and  outlet, 
and  to  report  a  recommendation  as  to  the  methods  of  apportioning  said  cost* 
All  expenses  incurred  by  said  board  under  the  provisions  of  thia  resolire 
shall  l>e  reported  to  the  governor  and  council,  and  all  such  expenses  when 
approved  by  them  shall  be  paid  out  of  the  treasury  of  the  Commonwealth  ; 
bnt  the  total  expenditure  shall  not  exceed  three  thousand  dollars.  The 
Commonwealth  shall  be  reimbursed  for  such  expenditure  under  this  resolve 
aa  shall  have  been  approved  by  the  governor  and  council  in  the  following 
manner :  —  The  town  of  Peabotly  and  the  city  of  Salem  shall  each  pay 
H^ch  proportion  of  the  above  expenditure  as  the  said  board  shall  deem  to 
^B^Mmtabie,  and  the  amounts  so  to  be  paid  by  each  simll  be  assessed 
^mPpHeoted  by  the  treasurer  of  the  Commonwealth  at  the  time  required 
for  the  payment  of  the  state  tax  of  said  town  and  said  city  respectively. 
Said  board  shall  make  all  re|>orts  required  by  this  resolve  to  the  general 
court  on  or  before  the  first  Wednesday  of  January  in  the  year  eighteen 
^kundred  and  ninety-six.     [ Approved  May  29^  1895. 
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Number  of  samples  of  water  examined  chemically  and  microsoopically 

at  the  Massachusetts  Institute  of  Technology, 2,250 

Number  of  samples  of  sewage  and  water  examined  chemically  and  bao- 

terially  at  the  Lawrence  Experiment  Station, 2,594 

Number  of  samples  of  sand  examined  chemically  and  bacterially  at  the 

Lawrence  Experiment  Station, 227 

Number  of  samples  of  sand  examined  mechanically  at  the  Lawrence 

Experiment  Station, 49 

Additional  samples  examined  bacterially  at  the  Lawrence  Experiment 

Station 6,078 

Total  number  of  samples  examined, 11,198 

Force  employed  at  central  office :  ♦ — 

Chief  engineoer, 1 

Assistant  engineers, 2 

Stenographers  and  clerks,  ....                ....  2 

— >   5 
At  Massachusetts  Institute  of  Technology :  — 

Chief  chemist,! 1 

Assistant  chemists, 5 

Chief  biologist,! 1 

Assistant  biologist, 1 

At  Lawrence  Experiment  Station :  — 

Chemists, 2 

Bacteriologists, 3 

Other  assistants  and  laborers, 5 

-  10 

Total  ordinary  force  employed  under  chapter  876,  Acts  of  1888,  .      >      28 
Total  ordinary  force  in  all  departments, 37 

The  number  of  applications  for  advice  under  the  provisions  of  chap- 
ter 275,  Acts  of  1888,  received  since  July,  1886,  when  the  act  relat- 
ing to  water  supply  and  sewerage  first  went  into  operation,  is  as 
follows :  — 

1886 8      1892, 56 


1893 61 

1894, 63 

1895 62 


I 


1887, 22 

1888, 28 

1889, 38 

1890, 23 

1891 58  i  Total, 384 

*  Not  including  the  force  employed  upon  the  metropolitan  water  supply  InveBtlgations,  im- 
provement of  the  Cliarles,  Concord  and  Sndbary  and  Nepontet  rivers,  or  Salem  and  Peabody 
sewerage. 

t  The  chief  chemist  and  biologist,  although  located  at  the  Massachnsetu  Institute  of  Tech- 
nology, have  the  oversight  of  the  chemical  and  biological  work  at  the  Lawrence  Experiment 
Station. 
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Recommendations. 

The  following  recommendation  was  made  to  the  Legislature  at 
|the  beginning  of  the  session  of  1896  :  — 

The  Board  recommends  the  continuance  of  its  investigations  now  being 
ied  on  as  authorized  by  the  provisions  of  chapter  375  of  the  Acts  of 
fM8.  For  this  purpose,  and  to  make  the  necessnry  investigations  io  order 
to  advise  cities,  towos,  corporatiana  and  individuals  in  regard  to  the  best 
methods  of  assuring  the  purity  of  intended  or  existing  water  supplies  and 
the  best  method  of  disposing  of  sewage,  ancl  to  carry  out  the  other  pro- 
viflions  of  chapter  375  of  the  Acts  of  1888,  the  Board  estimates  that  the 
sum  of  $30,000  will  be  required. 


Expenditures. 

The  work  of  the  Board  is  conducted  under  the  provisions  of 
several  statutes,  and  for  its  different  depailments  of  work  these  ap- 
I  propriatioDs  are  annually  made^  one  for  the  general  work  of  the 
Board,  one  for  the  inspection  of  food  and  drugs  and  a  third  for  car- 
rying out  the  provisions  of  chapter  375  of  the  Acts  of  1888,  relating 
to  the  protection  of  the  purity  of  inland  waters.  In  addition  to  the 
foregoing,  special  appropriations  have  been  made  from  time  to  time, 
as  occasion  has  demanded,  for  the  purpose  of  enabling  the  Board  to 
conduct  special  lines  of  investigation.^. 

t'he  appropriations  for  the  different  departments  of  work  in  1895 
■e  as  follows  :  — 
For  the  general  work  of  the  Board.  .        .        .        .       .        .      $16,800 
For  food  and  drug  inspection,    *,.,...        1 1  ^00 
For  carrying  out  the  provisiona  of  chapter  375*  Acts  of  1888, ,        30,000 
Total,    ,        .        , #57,300 
D  addition  to  the  foregoing  regular  lines  of  work  the  Board  was 
also  authorized  to  expend  a  sum  not  exceeding  $3,000  for  carrying 
out  the  provisions  of  a  resolve  directing  the  Board  to  **  investigate 
the  sanitary  condition  of  the  Neponset  meadows,"'  and  a  simihir 
_^  amount  for  the  purpose  of  devising  a  system  of  * 'sewage  disposal 
I  and  drainage  in  Salem  and  Peabody/'t 

•  ChApier  83  of  the  Eetolye«  of  ld9&.  f  Chapter  112  of  the  Resolvei  of  1895. 
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The  expenditures  in  1895  under  the  foregoing  appropriations  wen 
as  follows :  — 

General  Expenditures  Sept,  30, 1894,  to  Sept.  30, 1895. 

Salaries 14^20  00 

Travelling  expenses, 841  99 

Stationery, 192  78 

Printing, 1,472  65 

Books,  subscriptions  and  binding, 196  89 

Typewriting  and  library  supplies, 18  18 

Telephone, 89  45 

Telegrams, 5  95 

Postage, 284  21 

Postal  orders, 7  88 

Express, 178  97 

Advertising, 35  15 

Wrapping  paper  and  twine, 27  89 

Copy  press, 80  00 

Zinc  plates,  etc., 85  92 

Extra  services, 45  00 

Drafting  diagrams, 22  00 

Services  of  messenger, 823  78 

Special  investigations, 825  92 

Cooking  utensils  and  enamelled  ware  for  analysis, .        .  17  19 

Ice  collection  for  analysis, 2  40 

Chemical  examinations, 9  00 

Recording  temperatures  of  Charles  River,       ...  2  00 

J.  W.  Smith  (weather  reports), 75  00 

Sundry  office  supplies  and  incidental  expenses,       .        .  297  25 

Inspection  services, 80  00 

f  9,836  4 

Expenditures  at  Bacteriological  Laboratory. 

Salaries, 11,845  69 

Extra  services, 


o      .                                                                                .  22  00 
Services, 

Labor  (care  horses,  etc.), 197  10 

Travelling, 24  92 

Apparatus,  chemicals  and  supplies,  .....  2,244  02 

Purchase  of  horses  and  other  animals,      ....  199  85 

Board  of  horses, 596  32 

Express, 11  79 

Telephone, 30 

Postage, 71 

Stationer}' 2  99 

Duties  and  charges  on  imported  apparatus,     ...  36  92 

Copy  press, 27  65 

Mailing  cases, 4  60 

5,214 

tl4,551 


PUBLIC  DOCUMENT— No.  84.  xxxv 

»  under  Chapter  376  of  Acts  of  1888  (Protection  of  PurUy  of  Inland 

Waters)  for  Calendar  Year  1896. 
,  including  wages  of  laborers  at  Lawrence  Experiment  Sta- 

i. 124,147  60 

tus  and  materials, 1,995  01 

Rooms  at  Massachusetts  lustitnte  of  Technology,         .        .  687  50 

Lawrence  Experiment  Station  (eleven  months),  .        .        .  187  50 

ing  expenses, 1,285  51 

I  charges, 708  54 

tools  and  office,  Lawrence  Experiment  Station,                       .  235  84 

stationery  and  drawing  materials, 513  37 

*Iue  prints  and  photographs, 88  65 

'  collecting  samples, 17  30 

stamps, 72  08 

^ers,  telegrams  and  telephone  messages,         ....  15  22 

r 95  96 

a1, 129,999  98 

For  Food  and  Drug  Inspection  for  Tear  ending  SepL  30, 1896. 

I  of  analysts, |4,500  01 

1  of  inspectors, 3,963  32 

ing  expenses  and  purchase  of  samples, 1^25  00 

tus  and  chemicals, 911  76 

U 4  00 

2  40 

jage, 2  80 

ervices, 45  00 

small  supplies, 29  60 

3rvices, 92  00 

:al f  11,375  89 

H.   P.   WALCOTT, 
H.   F.   MILLS, 

F.  W.   DRAPER, 

G.  C.   TOBEY, 
J.   W.   HULL, 
C.   H.  PORTER, 
J.   A.   MEAD. 


IMPROYEMENT  OF  THE  CONCORD  AND  SUDBURT  ElVERS. 
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The  State  Board  of  Health  began  the  work  required  by  the  fore- 
going resolve  in  June,  1895,  but  the  time  within  which  the  report 
was  to  have  been  submitted  to  the  Legislature  being  insufficient  for 
the  work  in  hand,  the  succeeding  Legislature  extended  the  time  to 
July  1,  1896. 

Health  or  Towns. 

A  digest  of  the  principal  facts  of  impoii;ance  published  in  the 
annual  reports  of  local  boards  of  health  occupies  the  final  pages  of 
this  report.  The  table  containing  the  number  of  cases  and  deaths 
from  certain  infectious  diseases  with  the  ratio  of  fatality  has  been 
transferred  from  this  portion  of  the  report  to  that  part  which  is 
entitled  '^  Statistical  Summaries  of  Disease  and  Mortality.'' 


Routine  Work  of  the  Board. 

During  the  year  ending  Sept.  30, 1895,  the  Board  held  meetings  at 
least  once  in  each  month  during  the  year.  Meetings  of  such  of  the 
standing  committees  as  were  necessary  for  the  transaction  of  busi- 
ness were  also  held  from  time  to  time,  as  well  as  joint  sessions  with 
such  other  boards  or  commissions  as  were  prescribed  by  the  Liegis- 
lature. 

The  office  of  the  Board  has  been  open  throughout  the  year,  as 
prescribed  by  the  Public  Statutes,  chapter  21,  section  10,*  for  the 
transaction  of  its  authorized  business. 

Advice  has  been  very  frequently  given  at  the  office  and  by  mail 
to  local  boards  and  to  individuals  in  regard  to  sanitary  matters,  and 
many  visits  have  been  made  by  the  secretary,  the  engineers  and  other 
experts  to  cities  and  towns  for  the  purpose  of  making  investigations 
and  giving  advice. 

The  work  of  the  office  has  become  materially  increased  during  the 
year,  in  consequence  of  being  made  a  central  office  for  the  distribution 
of  antitoxin  to  local  boards  of  health,  hospitals  and  physicians  in 
private  practice. 

The  statistics  of  mortality  compiled  from  the  weekly  postal  card 
returns  from  the  registering  authorities  of  cities  and  towns  have  been 
published  weekly  during  the  year  in  the  form  of  a  bulletin,  which 
also  contains,  once  in  each  month,  a  report  of  the  work  done  in  the 
line  of  food  and  drug  inspection,  together  with  the  prosecutions 

*  Office  boars,  9  a.m.  to  0  p.m  ;  Saturdays,  9  a.m.  to  2  p.m. 
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made  under  the  food  and  drug  acts,  and  other  important  information 
relative  to  the  work  of  this  department.  In  addition  to  these  items 
there  is  also  published  in  the  same  bulletin  a  weekly  report  of  the 
number  of  cases  of  infectious  diseases  reported  by  the  local  boards 
to  the  State  Board  of  Health. 

The  following  table  presents  certain  statistical  data  relative  to  the 
routine  work  of  the  Board :  — 

Statistical  Table  for  the  Year  bkdino  Sept.  80,  1895. 

Whole  number  of  samples  of  foods  and  drugs  examined  during  the  year,  7,809 

Samples  of  milk  examined  (included  in  the  foregoing) , .        .        .  8,794 

Whole  number  examined  since  beginning  of  work  in  1888,  .  .  67,766 
Whole  number  of  samples  of  milk  examined  since  beginning  of  work 

in  1883 34,421 

Number  of  prosecutions  against  offenders  during  the  year,     ...  92 

Number  of  convictions  during  the  year, 86 

Amount  of  fines  secured  during  the  year, ^2fi25  00 

Force  employed  in  general  work  of  Board  at  central  office,  State  House :  — 

Secretary, 1 

Clerks, 2 

Messenger, 1 

Total, 4 

Force  employed  at  central  office,  State  House,  Boston,  for  food  and  drug 

inspection,  chemists  and  assistants, 2 

At  Amherst, 1 

—    3 
Inspectors, 8 

Total, 6 

Force  employed  at  laboratory  (Bussey  Institute)  :  — 

Pathologist, 1 

Assistants, 8 


4 


Under  the  Provisions  of  Chapter  376,  Acts  of  1888. 


Ap])]ications  for  advice  from  cities,  towns  and  others :  — 

Relating  to  water  supply, 88 

Relating  to  sewerage  and  drainage, 9 

Relating  to  pollution  of  streams, 5 

Total 62 
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The  first  bars  upon  the  stream  above  North  Billerica  begin  aboot  eighteen 
hundred  feet  from  the  dam,  where  there  is  a  narrow  rocky  channel  extend- 
ing for  a  distance  of  five  hundred  feet  up-stream.  About  four  hundred 
feet  above  its  upper  end  and  about  half  a  mile  from  the  dam  is  the  Fordwaj 
bar,  which  extends  for  a  distance  of  seven  hundred  feet  up-stream.  Aboot 
six  hundred  feet  above  the  Fordwaj  bar  is  Pollard's  bar,  which  is  about  half 
as  long  as  the  Fordwaj  bar  and  at  a  considerablj  lower  level.  The  total 
fall  over  these  bars  in  the  morning  when  the  water  was  flowing  over  the 
dashboards  at  the  dam  was  found  to  be  onlj  about  three  inches,  and  any 
improvement  which  could  be  made  at  these  bars  with  the  sum  which  would 
be  available  would  have  been  sufficient  to  lower  the  water  onlj  a  verj  small 
amount  at  this  place  unless  there  was  also  a  lowering  of  the  dam. 

In  the  course  of  the  investigations  it  was  learned  that  during  the  sammer 
season  the  quantitj  of  water  which  can  be  utilized  in  dajtime  at  the 
dam  is  limited  bj  the  obstruction  caused  bj  the  Fordwaj  bar  and  the  nar- 
row rockj  channel  below  it.  Owing  to  these  obstructions  the  mills  cannot 
use  in  the  dajtime  the  full  flow  of  the  river  during  the  twentj-four  hours, 
for  a  portion  of  it  runs  to  waste  over  the  flashboards  at  night.  K  these 
obstructions  should  be  partiallj  or  whollj  removed,  the  mills  could  use  a 
greater  proportion  of  the  total  flow  of  the  river  and  the  water  power  would 
be  benefited  therebj.  There  was  some  question,  therefore,  whether  in 
view  of  this  benefit  the  mill  owners  might  not  be  willing  to  lower  their 
flashboards  bj  an  amount  dependent  upon  the  improvement  of  the  chan- 
nels, and  in  case  such  an  arrangement  had  been  made  the  river  above  the 
Fordwaj  bar  would  have  received  the  full  benefit  of  the  lowering  of  the 
flashboards  and  a  slight  additional  lowering  due  to  the  greater  capacitj  of 
the  channel  through  the  bar ;  but  the  bars  in  the  vicinitj  were  found  to  be 
composed  of  hard  material  which  would  have  been  expensive  to  move  and 
would  have  limited  the  improvement  in  the  rest  of  the  river  to  such  a  de- 
gree that  a  satisfactorj  and  permanent  improvement  of  the  channel  above 
could  not  have  been  made  with  the  amount  of  monej  available ;  and  in 
view  of  all  the  circumstances  the  conclusion  was  reached  that  the  money 
could  best  be  spent  in  dredging  the  bars  in  the  river  farther  up. 

Several  plans  were  considered,  one  of  which  provided  for  cutting  a  chan- 
nel thirtj  feet  wide  on  the  bottom  through  the  bars  in  Concord  below  the 
Assabet  River,  and  twentj  feet  wide  on  the  bottom  through  the  bare  above 
the  Assabet,  as  far  as  the  bar  just  above  Farm  bridge.  The  bottoms  of 
these  channels  were  to  be  five  feet  below  the  water  level  after  the  improve- 
ment had  been  completed ;  but  it  was  not  proposed  to  make  anj  channel 
through  a  few  bars  where  the  depth  was  about  four  feet,  as  the  depth  of 
water  over  these  bars  was  so  great  that  thej  did  not  obstruct  the  flow  of 
the  water  in  more  than  a  slight  degree.  A  depth  of  five  feet  was  decidedL 
upon  to  prevent  the  future  obstruction  of  the  channel  bj  weeds. 
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The  improvement  proposed,  it  was  estimated »  would  make  no  clmnge  in 
be  level  of  the  water  below  Barrett's  bar  in  Concord,  Above  thia  point 
here  would  be  a  redoction  in  the  height  of  the  water  of  five  ioches  at  the 
DDCtion  of  the  Sadbury  and  Assabet  rivere,  nearly  six  inches  from  a  point 
,bov€  the  bars  in  Concord  to  a  point  jnst  below  Rob  bins'  bar,  seven  inches 
let  above  RobbmB*  bar,  and  ten  and  one-half  inches  at  Farm  bridge. 
i'hese  anion nts  were  estimated  upon  the  basis  of  a  fairly  high  summer 
ow  such  as  is  unusual  in  July  and  August,  though  it  is  exceeded  in  wet 
rears. 

The  amount  of  lowering  of  the  river  that  could  be  obtained  was  so  small 
bat  before  deciding  to  enter  upon  the  work  the  Board  consulted  with  the 
leadaw  owners,  who  were  to  pay  half  the  cost,  as  to  whether  this  amount 
r  lowering  of  the  surface  of  the  river  was  ButHcicut  in  their  opinion  to 
arratit  the  expenditure.  A  meeting  was  held  July  2G,  181)4,  and  the  mat* 
\t  presented  to  the  meadow  owners  by  the  Board.  The  meadow  owners, 
if  t€r  hearing  the  opinion  of  the  Board  as  to  the  amount  of  improvement  that 
►old  be  accomplished  by  the  proposed  plan,  held  a  meeting  and  subsequently 
formed  the  Board  that  it  was  their  earnest  desire  that  the  plan  be  car- 
ed out  as  proposed.  Upon  the  meadow  owners  expressing  a  desire  that 
e  work  should  be  done  as  proposed,  the  Board  at  once  prepared  plans  and 

Ksed  for  proposals  for  the  excavation  of  the  proposed  channels,  and  a 
_  si  was  awarded  August  SO,  1894,  for  the  excavation  of  the  various 

^ra  at  the  rate  of  33 J  cents  per  cubic  yard.  The  contractor,  however, 
iling  to  furnish  satisfactory  sureties,  bids  were  again  asked  for  and  the 
»ntract  subsequently  awarded  to  the  Eastern  Dredging  Company,  w^ho 
tte  bidders  at  the  time  the  contract  was  previously  awarded  and  were  now 
lowest  bidders,  at  48  cents  per  cubic  yard.  The  contract  was  made 
^ptember  22,  1894,  the  contractore  agreeing  to  complete  the  work  by  De- 
imber  1,  1895.  The  time  required  for  the  preparation  and  transportation 
machtnery  to  Concord  to  begin  the  work  was  such  that  owing  to  the  late- 
li  of  the  season  the  beginning  of  the  work  was  postponed  until  the  spring 
1855,  when  the  dredging  in  the  stream  was  begun  April  4.  The  work  was 
Roaecttted  from  this  time  until  the  twenty-first  of  December,  and  the 
Kedgiog  of  all  the  bars  up  to  the  canal  bridge  in  Way  land  was  completed. 
AUstof  the  bars  dredged,  with  the  total  number  of  cubic  yards  removed 
from  each,  is  given  in  the  following  table  : — 
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LcnRth  of  Bar 

QoanliUee 

DI8TARCK8  OV  BaBS  FIOM  THB  DAM  AT  NOKTH  BiLLKUOA  (FCCt). 

(Feet). 

In  Cable  Tardi. 

1 

From    47,650  to    47,950, 

400 

812.1 

2 

48.125  to    48,600, 

475 

1,343.3 

3 

51,450  to    51,950 

500 

944.6 

4 

52,875  to    54,150 

(Barrett's  Bar). 

1,276 

4,162.7 

5 

58,100  to    58,850 

260 

728.2 

6 

58,750  to    59,125 

376 

1,083.5 

7 

59,400  to    60,375 

(AssabetBar). 

976 

4^71.9 

8 

60,900  to    62,900 

(Concord  Bar) 

2,000 

4,193.8 

9 

66,975  to    67,650 

676 

1,293.6 

10 

68,650  to    69,100, 

450 

620.6 

11 

90,375  to    91,875, 

(Robbins'  Bar). 

1,500 

8,1825 

12 

93,150  to    93,350, 

200 

469.6 

13 

95,350  to    96,400, 

1,060 

1,7184 

14 

"       104,600  to  107,200, 

(Sedge  Meadow  Bar). 
"       108,400  to  109,200, 

2,600 

8,469.8 

15 

800 

1,670.2 

16 

"       112,750  to  113,300. 

660 

1.229.2 

(Canal  Bar). 
Totals 

14,076 

81,333.6 

The  amount  of  excavation  necessary  was  somewhat  greater  than  was 
expected.  The  estimate  of  the  amount  of  material  to  be  removed  was 
based  upon  a  profile  through  the  centre  of  the  stream,  as  it  was  thought 
best  under  the  circumstances  to  avoid  the  cost  of  a  more  careful  survey. 
The  width  of  the  channel  is  thirty  feet  on  the  bottom  below  the  Assabet  River, 
twenty  feet  from  the  Assabet  River  to  Sedge  Meadow  bar,  and  at  that  bar  was 
reduced  to  sixteen  feet  to  reduce  the  cost  of  the  work  as  much  as  possible,  the 
capacity  of  a  channel  of  sixteen  feet  being  as  great  in  proportion  to  the 
amount  of  water  to  be  carried  as  the  twenty-foot  channel  is  lower  down. 

The  time  for  completing  the  work,  as  provided  by  the  contract,  expired- 
December  first  and  has  not  been  extended,  though  a  request  for  an  extea"* 
sion  has  been  made  by  the  dredging  company. 

The  following  is  a  statement  of  the  amount  expended  to  the  first  c^^ 
January,  eighteen  hundred  and  ninety-six,  when  the  appropriation  cease  ^^ 
to  be  available,  and  the  amount  of  work  done  on  the  contract  at  that  tArsm^  -^ 
which  is  as  yet  unpaid  for.  By  the  provisions  of  the  contract  approxima1E=^ 
estimates  have  been  made  monthly  by  the  engineer  of  the  amount  of  earC^b 
dredged  and  disposed  of,  and  a  payment  of  eighty-five  per  centum  of  tL:^^ 
amount  of  the  contract  price  has  been  made  thereon.  The  balance  is  to  Ki36 
paid  upon  the  final  completion,  measurement  and  acceptance  of  the  whc^^e 
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No  payment  has  been  made  for  dredging  done  in  the  month  of 
mber  after  the  date  fixed  in  the  contract  for  the  termination  of  the 


)priation, 120,000  00 

es  of  engineers  and  assistants,  including  prelim- 

ry  investigation  and  the  inspection  of  the  work, .        .  (2,985  85 

iUing  expenses  and  subsistence  of  engineers,     .        .       380  88 

Sastem  Dredging  Company, 11,791  20 

'. 195  86 

Tations  of  gauges, 59  05 

Qses  for  boats 24  15 

ying  instruments  and  repairs, 9  20 

nery  and  postage, 3  90 

ing  materials, 6  38 

and  plans, 6  90 

►er, 48  65 

,  rope  and  other  supplies, 20  18 

3ssage, 2  20 

>hone  and  telegraph  messages, 11  14 

'otal 15,488  89 

lalance  unexpended, $4,561  11 

late  of  amount  of  work  done  after  December  1,        .     |992  90 
m  per  cent  held  back  from  monthly  estimates,  .        .    2,256  02 

3,248  92 

lalance  to  apply  for  dredging  above  Canal  bridge,  .  .  .  |1,312  19 
sre  are  no  other  outstanding  bills. 

e  material  dredged  has  been  disposed  of  generally  by  dumping  it  into 
iver  at  places  where  it  is  wide  and  deep ;  but  material  taken  from  the 
ord  bar  and  much  of  that  from  the  Canal  bar  was  deposited  upon  the 
ce  of  the  meadows  near  the  river. 

ere  remain  to  be  dredged  between  3,000  and  4,000  yards  in  order  to  oom- 
the  work  as  planned,  and  I  estimate  that  if  the  amount  unexpended  is  re- 
)priated  there  will  still  be  needed  an  additional  appropriation  of  $1,000. 
Iredging  of  a  portion  of  the  Canal  bar  under  the  Canal  bridge  will 
to  be  omitted  unless  the  bridge  is  removed,  because  any  movement  of 
rial  under  or  near  the  bridge  would  be  likely  to  cause  it  to  collapse. 

Respectfully  submitted, 

X.    H.    GOODNOUGH, 

Acting  Chief  Engineer. 
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The  Vital  Statistics  of  Massachusetts  for  1894. 


In  the  last  report  of  the  Board  the  subject  of  the  vital  statistics 
of  the  population  was  treated  with  greater  fulness  of  detail  than  had 
been  devoted  to  this  subject  in  previous  reports  in  consequence  of 
the  increasing  demand  for  information  of  this  character,  as  well  as 
on  account  of  the  fact  that  vital  statistics  form  the  basis  upon  which 
a  very  large  share  of  sanitary  science  is  founded. 

In  the  present  summary  a  similar  method  of  treating  the  subject 
will  be  employed  with  that  which  was  followed  in  presenting  the 
data  for  1893,  some  of  the  longer  tables  being  omitted. 

Population. 

Since  the  population  forms  the  standard  or  basis  of  comparison  in 
all  statements  of  vital  statistics  a  brief  statement  of  the  population 
will  be  presented  in  the  following  summary  :  — 

The  census  of  Massachusetts  is  taken  every  five  years,  that  of 
1870,  1880,  1890,  etc.,  by  the  general  government,  and  that  of  the 
intervening  periods,  1885,  1895,  etc.,  by  the  State. 

The  present  summary  of  the  vital  statistics  of  1894,  although 
relating  to  a  year  previous  to  the  taking  of  the  State  census,  has  the 
advantage  of  the  census  of  1895  as  a  basis  of  comparison,  since 
greater  accuracy  is  secured  by  estimating  the  population  in  a  year 
intervening  between  two  census  years  than  in  estimating  that  of  a 
year  following  a  census  year,  the  population  at  a  future  census  being 
unknown. 

The  population  of  Massachusetts  in  1890  was  2,238,943,  and  that 
of  1895  was  2,500,183,  the  rate  of  increase  (geometric)  between  the 
two  census  years  having  been  a  little  over  2.23  per  cent,  annually. 

Of  the  total  population  of  2,500,183  in  1895  1,214,701  were 
males  and  1,285,482  were  females. 

The  following  table  presents  the  summary  of  the  census  and 
estimated  populations  of  the  State  from  1842  to  1895,  together 
with  the  numbers  of  marriages,  births  and  deaths  in  each  year  up  to 
and  including  1894. 

The  marriage,  birth  and  death  rates  for  the  same  years  are  also 
given,  together  with  the  excess  of  births  over  deaths  in  each  year. 
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Table  1. -^  Marriages,  Births  and  Deaihs  in  MasiochuseUs  (1 842-18 04),  with 
Population  and  Bales  per  IfiOO  Living, 
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7.68 
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5.87 

1873 

1.571.140 
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*  The  sUtlatics  of  the  flnt  eight  ymt*  ol  regf  tfttstliNi  are  for  the  jmn  eodtiiff  with  April  30  of  each  year. 

t  The  second  line  of  etatietlce  far  1849  Li  tat  the  eight  monthe  saiilDir  Dec.  St   iU%. 

I  The  Btatletica  for  1849  aod  for  each  of  the  following  yean  are  for  the  calendar  years  ending  Dec.  31. 
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All  estimates  of  inter-censal  years  in  the  table  on  the  foregoing 
page  are  made  in  accordance  with  the  rule  recommended  by  Dr. 
Farr  (the  geometric  rate  of  increase). 

The  vital  statistics  of  the  first  seven  years  of  registration  (1842-48) , 
together  with  the  returns  of  marriages  for  1849,  must  be  regarded  as 
extremely  defective ;  many  of  the  returns  from  Suffolk  County  for  this 
period  are  wanting,  together  with  those  of  some  of  the  small  towns. 
From  the  year  1849  onward  the  omissions  probably  constitute  but  a 
small  percentage  only  of  the  total  registration. 

The  figures  for  the  population  of  census  years  are  given  in  bold 
type. 

Interstate  and  International  Vital  Statistics. 

The  following  table  presents  briefly  the  marriage,  birth  and  death 
rates  of  the  New  England  States  for  a  period  of  twenty  years,  or 
for  so  long  a  time  as  they  were  accessible. 

The  statistics  of  the  principal  European  countries  are  also  pre- 
sented, the  data  from  this  portion  of  the  table  being  mostly  obtained 
from  the  report  of  the  registrar  general  of  England  for  1894. 
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Marriages. 

The  whole  number  of  marriages  registered  in  Massachusetts  in 
1894  was  20,619.  This  number  was  equivalent  to  a  rate  of  16.86 
per  1,000  of  the  estimated  population  (persons  married),  or  8.43 
marriages  in  each  thousand.  It  was  also  equivalent  to  one  marriage 
in  each  119  persons. 

The  number  of  marriages  was  less  by  2,195  than  those  of  1893. 

The  marriages  and  marriage  rates  for  the  ten  years  (1885-94) 
were  as  follows :  — 


Table  3, ^Marriages  and  Marriage  Bates,  1885-94, 


TBARA. 


Marriages. 


Marriage  Rates. 


1885, 
1886, 
1887, 
1888, 
1889, 
1890, 
1891, 
1892, 
1893, 
1894, 


Total, 
Mean, 


17.062 
18.018 
19,638 
19,739 
20.397 
20,838 
21,675 
22.507 
22,814 
20,619 


203,192 


17.6 
18.0 
19.0 
18.7 
18.7 
18.6 
18.8 
20.0 
18.7 
16.9 


18.6 


The  marriage  rate  was  less  than  that  of  any  year  since  1879. 
That  of  the  ten-year  period  (1885-94)  was  18.5. 

Marriages  hy  Counties.  —  The  number  of  marriages  in  each 
county  during  the  four  years,  1891,  1892,  1893  and  1894,  together 
with  the  marriage  rates  for  1890,  were  as  follows :  — 
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Table  4.  —  Marriages  by  Counties,  1891-94,  and  Marriage  Bates,  1890. 


1991. 


1S9S. 


1S94. 


Marrtac* 


The  State, 

Barnstable, 

Berkshire, 

Bristol,  . 

Dukes,    . 

Essex,    . 

FrankliD, 

Hampden, 

Hampshire, 

Middlesex, 

Nantucket, 

Norfolk, 

Plymouth, 

Suffolk,  . 

Worcester, 


21,675 

245 
605 

1,850 
33 

2,905 
310 

1,388 
448 

4,083 

16 

944 

798 

5,574 

2,476 


22,507 

221 
625 

2,045 
38 

2,899 
331 

1,479 
438 

4,259 

28 

956 

804 

5,708 

2,676 


22,814 

209 
613 

2,089 
39 

3,108 
335 

1,401 
410 

4,373 

21 

976 

840 

5,745 

2,655 


20,619 

214 
662 

1,825 
27 

2,691 
284 

1,270 
414 

3,721 

16 

830 

717 

5,809 

2,239 


18.62 

16.78 

15.12 

20.22 

18.54 

18.48 

14.76 

17.64 

t6.S6 

17.0 

llM 

15.76 

17,  •"    1 

21         1 

17 


Age.  —  The  average  ages  at  marriage  of  all  men  and  woi 
married,  and  of  men  and  women  married  for  the  first  time,  were 
follows :  — 


Table  5.  —  Average  Ages  at  Marriage,  1891-94,  expressed  in  Years  and  F 

lions  of  a  Year. 


Average  Agt 

of  All 
Bridegrooms. 

Average  Age 

of 
All  Brides. 

Average  Ago  of 

Men 

Marrying  for  tlie 

First  Time. 

Average  A|: 

Marrying  lb 
First  tim 

1891, 

1892 

1893, 

1894, 

28.85 
28.85 
28.90 
29.10 

25.53 

25.37 
25.47 
25.59 

26.82 

26.76 
26.86 
26.93 

24. 2^ 

24.24 
24. 4( 
24.3^' 

Three  hundred  and  seventy-seven  men  and  3,199  women  married 
when  under  twenty  years  of  age,  and  69  men  and  8  women  married 
when  over  seventy.  Of  the  former  class  there  were  23  women  aged 
fifteen,  6  aged  fourteen  and  1  of  thirteen  years ;  all  the  men  were 
over  fifteen  years  of  age. 

The  mean  age  of  men  at  marriage  in  England  in  1894  was  28.4 
years  and  that  of  women  was  26.1  years. 
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Seasons.  —  The  marriages  by  calendar  months  were  as  follows  for 
1894:  — 

Table  6.  —  Marriages  by  Months  {1894). 


MarrUcet. 

Monthly  Ratio' 

compared  with 

a  Standard 

of  100.» 

Marriacefl. 

Monthly  Bntio 

cumpared  with 

aBmndMrd 

ofU)0.» 

January,    , 

S5p= 

1,634 
1,088 
1,053 
1,867 
1,405 
2,433 
1.437 
1,400 

93.3 
68.8 
60.1 

110.1 
80.2 

143.5 
82.1 
79.9 

September, 
October,  . 
November, 
December,  .    . 

ToUl. . 

Mean, . 

2,005 
2,377 
2,376 
1,544 

118.3 

135.8 

140.2 

88.1 

20,619 

100.0 

folloi^e 


\  Wilt  inaccuracies  due  to  the  unequal  lengths  of  tbe  raonihs  are  eliminated  by 
r  nnmber  of  marriages  in  each  month  and  comparing  this  number  with  a  daily 
|r  the  whole  year. 

daily  number  of  marriages  for  the  year  was  56.5. 
st  daily  number  of  marriages  occurred  in  June,  October 
3r,  and  the  least  in  March.  February  and  August, 
ntages  of  marriages  in  each  quarter  were  as  follows : 
18.31  per  cent.,  second  quarter  27.67,  third  quarter 
I  quailer  30.54. 

Births. 

number  of  living  births  registered  in  Massachusetts  in 
.936,  which  was  larger  than  that  of  any  previous  year 
ginning  of  registration.     The  birth  rate  was  27.4  per 

estimated  living  population,  which  was  less  than  that 
^1,  1892  or  1893,  but  greater  than  that  of  any  previous 
374. 
s  and  birth  rates   for  the  ten  years  1885-94  were  as 


Table  7,  — Births  and  Birth  Rates,  Ten  Tears,  1885-94. 

TSAM. 

Births. 

Birth  Batet. 

Tbais. 

Blrtht. 

Birth  Bates. 

im.  .        •        • 
^887,  .        .        . 

l^8S.  .        .        . 
J889.  .        .        . 

1890.  . 

1891.  .        .        . 

48,790 
50,788 
63,174 
54,893 
57,075 
57,777 
63,004 

25.1 
25.4 
25.9 
25.9 
26.2 
25.8 
27.5 

1892,  . 

1893,  . 

1894,  . 

Total, . 
Mean, . 

65,824 
67,192 
66,936 

28.1 
28.1 
27.4 

585,453 

26.6 

Ivi 
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Sex.  —  Of  the  whole  number  of  living  children  bom  in  1894, 
34,338  were  males  and  32,575  were  females,  indicating  a  ratio  of 
1,054  males  to  1,000  females,  that  of  the  period  of  forty-two  years 
(1853-94)  having  been  1,055  males  to  1,000  females. 

The  following  were  the  numbers  by  sexes  for  the  four  years 
1891-94  and  for  the  forty-two  years  1853-94  :  — 

Table  ^.-^ Births  by  Sexes,  1853-94, 1891, 1892, 1893  and  1894. 


Tbabs. 

Malttfc 

FMDalM. 

Males  to  UOOO 
Femalflt. 

1858-94,  .        i        

1891, 

1892,         

1893 

1894, 

920,067 
32,582 
83,758 
84,828 
84,388 

871,781 
80,484 
81,951 
82,829 
82,575 

1,055 
1,069 

1,057 
1,046 
1,054 

The  ratio  of  male  to  female  births  in  England  for  the  fifty-seven 
years  ending  with  1894  was  1,042  males  to  1,000  females. 

Seasons. — The  number  of  births  in  each  month  and  the  monthly 
ratio  reduced  to  a  standard  of  100  was  as  follows :  — 


Table  9.—  Births  by  Months  (1894). 


Months. 

Births. 

Monthly  Ratio 
reduced  to  a 
Standard 
of  100.        1 

MOVTHt. 

Births. 

MonihljBatlo 

reduced  to  a 

SUndard 

of  100. 

January, 
February, 
March, 
April, 
May,  . 
June, . 
July,  . 
Augrust, 
September, 

5,500 
4,978 
5,681 
5,529 
5,472 
5,506 
5,999 
5,794 
5,458 

96.7 

96.9 

99.9 
100.5 

96.2 
100.1 
105.5 
101.9 

99.2 

October,  . 
November, 
December, 

Unknown, 

Total, 

Mean, 

5,580 
5,579 
5.907 

8 

97.8 
101.4 

108.9 

66,986 

100.0 

The  mean  daily  number  of  births  was  183.4,  and  from  the  fore- 
going table  it  appears  that  the  highest  daily  number  of  births  occurred 
in  July  and  December,  and  the  least  in  May  and  January. 

The  highest  quarterly  percentage  of  births  registered  was  in  the 
third  quarter  of  the  year,  and  the  same  may  be  said  of  the  births  ia 
each  year  of  the  previous  twenty-year  period,  except  1878,  in  which 
the  greatest  number  was  in  the  fourth  quarter. 
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irths  hy  Counties.  —  The  numbers  of  living  births  in  each  county 
ng  the  four  years  1891,  1892,  1893  and  1«94,  together  with  the 
1  rates  for  1890,  were  as  follows :  — 


Table  10.- 

-  Births  by  Counties,  1891-94,  and  Birth  Rates,  1890. 

189 1. 

18M. 

ISflS. 

1894. 

Birth  Rates, 
1890. 

State, 

stable, 

shire, 

ol,    . 

;s,    . 

X,     . 

kliD, 

{xJen, 

pshire, 

llesex, 

luket, 

oik, 

louth, 

►Ik,  . 

tester. 

63,004 

630 

2,179 

6,436 

66 

7.804 

813 

4,611 

1,126 

12,347 

62 

2,947 

1,906 

15,227 

7,971 

66,824 

646 

2,083 

6,924 

71 

7,784 

898 

4,708 

1,229 

12,879 

60 

2,956 

1,946 

16,642 

8,208 

67,192 

616 

2,283 

6,200 

73 

8,392 

908 

4,864 

1,194 

13,197 

66 

3,132 

2,144 

16,638 

8,696 

66,936 

636 

2,248 

6,188 

66 

8,177 

912 

4,689 

1,194 

13,246 

66 

3,106 

1,976 

16,408 

8.237 

26.81 

16.38 
26.32 
26.58 
18.08 
23.68 
19.68 
80.47 
20.90 
26.86 
15.30 
22.78 
18.96 
28.98 
26.07 

Uegitimacy.  —  The  number  of  illegitimate  births  registered  in 
4  was  564.  The  statistics  of  the  years  1891,  1892,  1893  and 
4,  with  the  ratios  per  1,000  of  living  births,  are  as  follows :  — 


Table  l\.^  Illegitimate  Births. 


Ybabs. 

Ratio  per 
1,000  Births. 

TXABt. 

Ratio  p«r 
1,000  Births. 

. 

1,078 
990 

17.1 
15.0 

1893,  . 

1894,  . 

640 
664 

10.2* 
10.9* 

be  ille^timate  birth  rates  of  1893  and  1894  are  estimated  for  the  whole  State,  except  the 
t  botton. 


BLE 

12  — 

Illegitimate  Births 

by  Counties  (1891, 1892, 1893  and  1894). 

Tvm 

BtAfJI. 

; 

1 

, 

i 

1 

1 

i 

1 

1 

\ 

^ 

'l 

0 

S 

a 

A 

^ 

a 

aj 

3 

1^ 

U 

K 

^ 

^ 

• 

1,078     11 

21 

60  , 

,^ 

79 

5 

44 

7 

121 

1 

22 

u 

664 

49 

• 

^90 

8 

27 

65 

3 

81 

10 

63 

12 

171 

9  1 

21 

IS 

446 

69 

• 

6^0 

10 

26 

m 

I 

94 

10 

46 

8 

149 

2 

23 

11 

14 

87 

■ 

bU 

6 

33 

m 

1 

100 

7 

62 

n 

\m 

2 

26 

15 

14 

66 
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In  the  fore^oin^  ti^'Ie  are  presented  the  stmtisljcs  of  illegitimate 
b'.rtfi*  ^#7  cori^itie*  for  iLe  f>Gr  ycArs  eoding  with  18U4.  The  sjiecial 
p^ifit  w.irtLy  of  note  in  ihi*  LiMe  i*  the  ftpparentlj  defective  record 
of  rr.ff/ik  C>*unty  tor  the  rear*  l^i*3  and  1894. 

I^i'iral  Birth*.  —  In  \ri*\  there  were  registered  654  cases  of 
plr^ral  V*:rth<?.  hieing  in  the  ntio  of  9.^  per  l.UOO  births.  The  nam- 
^^er  of  chil'irea  bom  wai»  1,310.  of  which  namber  1,292  were  twins 
ftLd  '1\  were  triplets.  Of  the  whole  namber,  658  were  males  and 
'h'jl  were  females. 

The  ^tatJMics  for  the  four  rears  1891,  1892,  1893  and  1894  were 
ai  follows :  — 


Tabi 

j:  13. 

CkMSOf 

Sli.tef.of 

Xambrrof 

C«Mt 

Cuea 

UrtafBlnhs 

UTinir  Blrtbi 

•f  Twjtt. 

ofTilpkCi. 

Twta.. 

tooneCaMof 
Trlplcu. 

Wj\, 

616 

7 

1 

102 

9,000 

Wyj, 

•           •           •           . 

572 

8 

. 

115 

8,228 

IKiA, 

•           •           •           ■ 

r:  l« » 

9    . 

« 

no 

7,466 

1^91, 

:il,  4  \i;ar.-,  . 

6o4 

8 

- 

102 

8,367 

Tot 

2,452 

32    , 

1 

_ 

_ 

M^. 

in. 

_ 

-    1 

. 

107 

8,217 

'Jot 

ai  caifra,  lrj7o-&4. 

.  .     9,101 

103    1 

1 

. 

- 

Mr. 

tfj, 

"" 

1 

• 

118 

9,961 

Tlicrc  ha-  been  a  notable  increase  in  the  numberand  ratio  of  cases 
of  trijilftt  birthr?  in  the  past  seven  years,  from  1  in  27,446  in  1888  to 
1  in  H,:^,07  in  1801. 

Still-births,  — The  total  number  of  still-births  registered  in  1894 
WHH  2,35;^,  the  number  for  the  two  preceding  years  being  2,222  in 
\H[)2  anrl  2,444  in  1893. 

Tlio  following  are  the  statistics  relative  to  the  sexes  of  the  still- 
born for  1804  and  for  the  period  1853  to  1894,  forty-two  years :  — 


1M4.  IWISM. 

'iotal  iiiiiiih(!r  of  the  slill-bom, 2,353  55,788 

Malit 1,424  30,941 

I^'fiKili'M, 854  20,768 

Ndt  Htiit<Ml, 75  4,079 

Hntio  oT  tii:il<'4  to  1,000  females,  among  those  whose  sex  was 

known, 1,667  1,490 
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Deaths. 

ortality  statistics  surpass  all  other  Tital  statistics  in  importance,  whether  they 
•nsidered  from  a  social,  an  actuarial  or  a  sanitary  standpoint/*  —  Newsholme. 

le  number  of  deaths  registered  in  1894  was  46,791 ;  this  was 

than  those  of  either  1892  or  1893,  but  greater  than  those  of 

ious  years. 

le  death  rate  per  1,000  of  the  estimated  h'ving  population  was 

4,  that  of  the  decade  ending  with  1894  having  been  19.70. 

le  following  are  the  deaths  and  death  rates  for  the  ten-year 

)d  1885-94:  — 

Table  14. 


YsAsa. 

Deaths. 

Death  Batei. 

TCAXS. 

Deaths. 

Death  Rates. 

38,094 

37,244 
40,763 
42,097 
41,777 
43,528 
46,185 

19.6 
18.6 
19.8 

19.9 
19.2 
19.4 
19.7 

1892, 
1893, 
1894, 

Total,. 
Mean, . 

48,762 
49,084 
46,791 

20.8 
20.6 
19.1 

433,825 

19.70 

eafhs  by  Sexes.  —  The  number  of  deaths  of  males  recorded  in 
was  23,788  and  that  of  females  was  23,003.     Estimating  the 

ibution  of  the  sexes  upon  the  same  basis  as  in  1890,  the  death 
of  the  sexes  were  20.02  per  1,000  for  males  and  18.29  for 

les. 

Table  16.  —  MorlnlUy  of  the  Sexes,  Census  Fears  and  1894. 


Deaths  of  Malt  8  to 

Deaths 

Deaths 

Death  Rate  of 

Death  Rate  of 

1,000  Deaths  of 

Yeaks. 

of  Mates. 

of  Femates. 

Males. 

Females. 

Females  In  Kqual 
Mumtwrs  Liviug. 

11,444 

11,547 

19.3 

18.4 

1,048 

,          , 

13,085 

13,U24 

21.7 

19.6 

1,107 

13.699 

13,598 

19.5 

18.6 

1,048 

,          , 

17,329 

17,619 

21.8 

20.5 

1,063 

,          , 

17,426 

17,852 

20.3 

19.3 

1,052 

,           , 

18,889 

19,205 

20.2 

19.0 

1,063 

• 

21,767 

21,761 

20.0 

18.9 

1,058 

. 

23,788 

23,003 

20.0* 

18.3* 

1,094* 

•  Estimate 

d. 
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The  disparity  between  the  death  rates  of  the  sexes  in  Massacha- 
setts  was  generally  less  than  that  of  England^  which  was  as  1,1^1 
deaths  of  males  to  1,000  deaths  of  females  in  equal  numbers  living 
for  1894,  and  as  1,103  to  1,000  for  the  whole  period  of  registration 
(1838-94). 

Deaths  by  Seasons.  —  In  the  following  table  are  presented  the 
statistics  of  deaths  in  Massachusetts  by  months  and  by  sexes.  For 
the  purpose  of  presenting  the  seasonal  mortality  as  fully  and  as 
clearly  as  possible,  the  method  employed  by  Dr.  Bockh  of  Berlin  in 
his  **  Jahrbuch  "  has  been  followed.  The  exceedingly  accurate  and 
careful  statistical  methods  adopted  in  Berlin  give  to  the  mortality 
statistics  of  that  city  a  value  which  cannot  be  attained  here  under 
present  American  modes  of  collection  of  statistics.  The  figures  in 
the  following  table  may  be  taken  as  approximately  correct,  any 
errors  that  may  exist  being  probably  limited  to  the  decimals  only  in 
columns  4,  5  and  6. 


Table  16.- 

-MoHnlUy  by  Months,  MassachuseUs  {1894). 

1 

% 

s 

4 
Death  lUte 

5 
Monthly  Ifor- 

• 

MOMTHS. 

MAlCfl. 

Femalefl. 

ToUla. 

per  1,000. 

to  a  Htandard 

I>eatb«per 
Day. 

(AnniuL) 

or  100. 

January, 

2,333 

2,198 

4,531 

21.9 

114.0 

146.1 

February, 

1,793 

l,7y3 

8,586 

19.2 

99.9 

128.1 

March, . 

1,903 

1,919 

3,852 

18.7 

97.0 

124.8 

April,    . 

1,936 

1,768 

3,703 

18.4 

96.8 

123.4 

Mav,     . 

1,831 

1,745 

8,576 

17.2 

90.0 

116.4 

June,    . 

1.684 

1,631 

8,315 

16.5 

86.2 

110.6 

July,     . 

2,450 

2,338 

4,788 

22.9 

120.6 

164.6 

Aujrust, 

2,254 

2,317 

4,571 

21.9 

116.1 

147.6 

September,. 

2,136 

2,008 

4,144 

20.5 

107.7 

188.1 

October, 

1,872 

1,831 

3,703 

17.6 

93.2 

119.6 

November, 

1,729 

1.650 

3,379 

16.6 

87.8 

112.6 

December, 

1.868 

1,775 

3.643 

17.3 

91.6 

117.6 

23,788 

23,f)03 

46,791 

19.1 

100.0 

128.2 

In  the  fore(];oing  table,  in  the  figures  presented  in  columns  4  and  5 
the  inaccuracies  due  to  the  unequal  length  of  the  months  have  been 
eliminated  by  comparing  the  daily  number  of  deaths  in  each  month 
with  the  mean  daily  number  for  the  year.  In  estimating  the 
mortality  rates  given  in  column  4,  a  quarterly  estimate  has  been 
adopted,  based  upon  the  rate  of  growth  from  1890  to  1895,  after 
the  manner  adopted  by  the  registrar  general  of  England  in  his 
weekly  reports.     By  this  table  it  appears  that  the  months  in  which 
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iie  greatest  daily  number  of  deaths  occurred  were  July,  August 
md  January,  and  those  which  had  the  least  were  June,  November 
md  May. 

The  percentages  of  deaths  in  each  quarter  of  the  year  were  as 
follows :  — 

In  the  first  quarter, 25.6 

In  the  second  quarter, 22.7 

In  the  third  quarter, 28.8 

In  the  fourth  quarter, «...  22.9 

100.0 

Deaths  by  Counties.  —  The  number  of  deaths  in  each  county  dur- 
ng  the  four  years  1891,  1892,  1893  and  1894,  together  with  the 
ieath  rates  for  1890,  were  as  follows,  still-births  being  in  every 
Dstance  excluded  in  this  table  :  — 


Table  VJ.-- Deaths  by  Counties,  189h  1892, 1893  and  1894^  and  Death  Rales, 

1890, 


1891. 

ISM. 

18IIS. 

18M. 

Death  Batet, 
1890. 

The  State,. 

46,185 

48.762 

49,084 

46,791 

19.4 

Barnstable,   . 

616 

640 

592 

559 

19.4 

Berkshire, 

1,486 

1,660 

1,505 

1,891 

18.2 

Bristol, . 

4,109 

4,867 

4,608 

4,416 

20.8 

hikes,  . 

109 

99 

116 

108 

26.4 

!*sgex,   . 

6,916 

6,272 

6,064 

5,684 

20.0 

•'ranklin, 

699 

766 

654 

608 

15.8 

lanopden. 

2,644 

8,181 

2,999 

2,616 

19.6 

ianip>hirc, 

969 

1,U51 

1,087 

910 

18.6 

trfiddlesex,    . 

8,606 

9,088 

9,420 

8,862 

18.4 

Cantucket, 

80 

120 

88 

97 

24.5 

Corfolk, 

1,946 

2,087 

2,294 

2,176 

16.5 

*1\  mouth. 

1,580 

1,759 

1,751 

1,677 

16.9 

;uftolk. 

11,857 

12,013 

12,280 

12,885 

22.8 

Worcester,    . 

6,220 

5,809 

5,677 

5,402 

17.8 

The  deaths  in  each  county  were  less  than  those  of  1893,  with  the 
exception  of  Nantucket  and  Suffolk,  in  each  of  which  there  was  an 
ncrease. 

Causes  op  Death, 

The  following  table  is  reproduced  in  this  report  for  the  sake  of 
miformity  and  comparison  with  similar  tables  of  earlier  years.  Its 
lignificance,  however,  becomes  of  less  importance  in  proportion  to 
he  progress  made  in  medical  science  and  the  classification  of  the 
Auses  of  death. 
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Table  18.—  Causes  of  Deaths  by  Classes,  in  Census  Tears  and  in  1891, 1892, 
1893  and  1894.    Ratio  per  10,000  of  the  Fopulaiion. 


IL 

IV. 

V. 

Tbabs. 

I. 

Infectious 

Oonstlta- 
tlcmal 

III. 

Local 

Derel- 
opmental 

Deaths 
frutn 

Dl»e«MS. 

Dtseatet. 

DiMAM*. 

Diseues.* 

Violence. 

1865 

64.87 

51.63 

50.79 

26.48 

7.34 

1«70,        

47.45 

49.80 

51.85 

21.87 

7.79 

1875,        

58.96 

49.40 

65.44 

28.16 

8.61 

1880 

47.41 

45.89 

78.73 

19.52 

7.19 

188.5 

36.74 

45.94 

82.76 

20.65 

7.48 

1890. 

86.09 

41.14 

87.13 

19.63 

8.10 

1891 

86.10 

39.47 

91.76 

20.18 

8.10 

1892 

89.55 

3l84 

97.74 

20.39 

8.89 

1898, 

86.58 

39.24 

98.10 

19.78 

9.25 

1894, 

85.98 

37.94 

88.47 

18.39 

8.64 

1890-94  (Mean,  five  years,  1890-94), 

86.83 

39.50 

92.68 

19.66 

8.61 

•  SUll-births  excladed. 

By  this  table  it  appears  that  very  marked  changes  have  taken 
place  in  the  groups  marked  I.,  II.  and  III.,  the  first  two  having 
notably  decreased,  while  the  third  has  quite  as  notably  increased. 

The  following  talile  presents  the  mortality  from  the  ten  most 
prominent  causes  of  death  in  Massachusetts  for  the  ten  years  1885 
to  1894,  in  the  order  of  their  prominence  :  — 


Table  19, ^Mortality  from  Ten  Prominent  Causes.-^  1885-1894. 


CAUSES  OP  l>EATH. 
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Consomption, 

6,463 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Brtiiti  di^iMsea^*     , 

5,118 

2 

3 

2 

s 

2 

2 

2 

2 

2 

2 

Pntfiimfi»iia,   . 

4,1UI 

3 

2 

a 
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3 

3 

3 

3 

3 

S 

Ileiirt  itisni^ps, 

3.521 

4 

4 

4 

4 

4 

4 

i 

i 

4 

4 

ChoJi»ininr[tnitini, 

2,676 

6 

5 

5 

5 

6 

5 

5 

fi 

5 

6 

Diphllii^ria  !ind  frou|i,  , 

1,801 

6 

10 

0 

10 

6 

6 

7 

7 

7 

7 

Kutnov  tUscuscs,    , 

1,788 

7 

S 

a 

8 

9 
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9 

10 

8 

9 

01d:l^rc,           .          .         , 

1,669 

§ 

6 

a 

6 

7 

7 

6 

G 

6 

5 

Bi-onchitis,     . 

1,672 

9 

7 

7 

7 

10 

10 

® 

8 

10 

^ 

Caoeer,  . 

1,668 

10 

9 

10 

9 

8 

S 

10 

9 

9 

10 

*  Including  deaths  certified  as  from  apoplexy,  paralysis,  insanity,  inflammatory  diseases  of 
the  brain,  and  its  membranes,  and  other  brain  diseases. 
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From  this  table  it  appears  that  consumption  has  maintained  its 
position  at  the  head  of  the  list  for  the  whole  decade,  although  very 
closely  approached  by  pneumonia  in  181>3.  Brain  diseases  held  the 
second  place  from  1835  to  1892,  but,  for  the  year  1893,  was  dis- 
placed by  pneumonia.  Diphtheria  and  croup  attained  the  seventh 
place  for  the  first  four  years,  and  then  rose  to  the  fifth,  but  fell  to 
the  last  place  in  1891  and  1893,  rising  again  to  the  sixth  place  in 
1 894.  Heart  diseases  and  cholera  infantum  maintained,  respectively, 
the  fourth  and  fifth  places  for  nearly  the  whole  period. 


Statistics  of  Certain  Causes  and  Groups  of  Causes  of  Deaths  Massa- 
chusetts ^  1894. 

In  Table  20  are  presented  the  principal  statistics  relative  to  the 
following  causes  of  death  :  — 


Small-pox. 
Measles. 
Scarlet  fever. 
Diphtheria  and  croup. 
Typhoid  fever. 
Cholera  infantum. 
CoDsumptioD. 


Pneumonia. 
Whooping-cough. 
Cancer. 

Kidney  diseases. 
Heart  diseases. 
Brain  diseases. 


The  data  presented  are  the  following :  —  n 

Number  of  deaths  from  each  of  the  foregoing  causes  in  each  year  for  I 

twenty  years  (1875-94), 

Death  rate  from  each  of  the  same  causes  per  10,000  of  the  living  popu-  ^  Table  20 

lation  for  each  year, 

Percentage  of  the  total  mortality  for  each  year, } 

The  totals  and  means  for  the  twenty-year  period, J 
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Statistics  of  Certain  Causes  and  Ghroups  of  Causes  of  Death  for 
Twenty  Years  in  Massachusetts  {1875-94). 

Table  20  presents  the  statistics  of  certain  destructive  infectious 
and  other  diseases  for  a  period  of  twenty  years  (1875-94),  em- 
bracing the  number  of  deaths,  the  death  rate  per  10,000  of  the 
living  population  and  the  percentage  of  the  total  mortality  for  each 
year. 

SmalUpox. — ^The  total  number  of  deaths  from  this  cause  in  1894 
was  33,  a  number  greater  than  that  of  any  year  since  1882.  It 
represented  a  death  rate  from  this  cause  of  .13  per  10,000  living 
and  a  percentage  of  .07  of  the  mortality  from  all  causes. 

Measles, — The  deaths  from  measles  was  98,  or  178  less  than  those 
of  the  previous  year  and  also  less  than  those  of  any  previous  year 
since  1884,  except  1892,  when  it  was  88.  The  ratio  of  the  living 
population  was  .4  and  the  percentao;e  of  the  total  mortality  .21. 

Scarlet  Fever. — ^The  deaths  from  scarlet  fever  were  649,  which  was 
less  than  those  of  either  1892  or  1893,  but  greater  than  those  of  any 
other  previous  years  since  1876.  The  death  rate  from  this  cause  was 
2.6  per  10.000  of  the  living  population  and  the  percentage  of  the  total 
mortality  was  1.39. 

Diphtheria  and  Croup. — The  deaths  from  diphtheria  and  croup 
were  1,801,  which  was  considerably  greater  than  that  of  either  of 
the  four  years  1890-93.  The  death  rate  per  10,000  living  was  7.4 
and  the  percentage  of  the  total  mortality  was  3.85,  both  of  which 
were  less  than  the  mean  ratios  for  the  twenty-year  period  (1875-94.) 

Typhoid  Fever. — The  deaths  from  typhoid  fever  were  748,  or  less 
than  those  of  any  previous  year  since  1879.  The  ratio  of  the  living 
population  was  3.1  per  10.000  and  the  percentage  of  the  total  deaths 
was  1.6.  Each  of  these  ratios  was  less  than  the  mean  of  the  twenty- 
year  period. 

Cholera  Infantum. — The  number  of  deaths  from  this  cause  was 
2,676.  The  death  rate  per  10,000  of  the  living  population  was  10.9 
and  the  percentage  of  the  total  mortality  5.7.  Each  of  these  ratios 
being  nearly  identical  with  the  mean  for  the  twenty-year  period. 

Consumption. — The  number  of  deaths  from  consumption  was 
5,463,  or  less  than  that  of  any  year  of  the  twenty-year  period 
since  1879.  The  death  rate  per  10,000  of  the  living  population  and 
the  percentage  of  the  total  deaths  were  each  considerably  less  than 


^ 
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the  mean  of  the  twentj-year  periotl,  nnd  each  of  t!ieso  rutios  has 
gratlually  diminished  dtiring  the  i)onod.  (For  fuller  informiUion 
relative  to  the  mortality  from  this  cause  see  last  annual  report,) 

Pfietnnonm. — The  deaths  from  thi.s  ctiixse  were  4,10L     The  ratio 

r  10,000  living  was  16.7  and  the  percentage  of  the  total  deaths 

rTC,  these  ratios  differiDg  but  little  from  the  mean  ratios  of  the 
twenty-year  period. 

Whoopiftff'COUfjk. — The  deaths  from  whooping-cough  in  1894 
were  435.  In  absolute  numbers,  this  mortality  wa.s  greater  than  that 
of  any  year  of  the  twenty-year  period,  but  relatively  it  was  exceeded 
by  the  mortality  from  this  cause  in  1877^  1878  and  1884*  The 
death  rate  per  10,000  living  was  L8  and  the  percentage  of  the  total 
mortality  was  .93,  the  means  of  the  twenty-year  period  being  1,8 
and  .93. 

Cancer, — The  deaths  from  cancer  were  1,568,  which  number  was 
Tcater  than  that  of  any  previous  year  of  the  twenty-year  period. 
The  death  rate  per  10,000  of  the  population  was  6.4  as  compared 
with  a  mean  of  5.5  for  the  twenty  years,  and  the  perceutage  of  the 
total  mortality  was  3.35,  as  compared  with  a  mean  of  2.79.  The 
lincreaife  in  mortality  from  this  cause  was  not  so  rapid  during  the  last 
ten  years  as  during  the  first  half  of  the  period. 

Kidney  Diseases. — The  deaths  from  this  group  of  causes  were 
1,721,  %vhich  was  greater  than  that  of  any  year  in  the  twenty- 
year  period  from  the  same  causes.  The  death  rate  per  10,000  of 
the  living  population  was  7.0,  as  compared  with  a  moan  of  5.2,  and 
the  percentage  of  the  total  mortality  was  3.68,  as  compared  with  a 
mean  of  3.08. 

Heart  Diseases. — The  deaths  from  this  group  of  causes  were  3,432, 
which  number  was  less,  absolutely,  than  that  of  either  of  the  three 
preceding  years.  The  death  rate  per  10,000  living  was  14.0,  as 
compared  with  a  mean  of  12.1,  and  was  also  less  than  that  of  either 
of  the  preceding  six  years  The  percentage  of  the  total  mortality  was 
7.33,  as  compared  with  a  mean  of  6,19. 

I  Srain  Diseases, — The  deaths  from  this  group  of  causes  in  1894 
(including  those  from  apoplexy,  paralysis,  cephalitis,  insanity,  s(jften- 
ing  of  the  brain  and  other  brain  diseases)  were  4,995,  which  was 
leas  than  those  of  either  of  the  three  preceding  years.  The  death 
rate  per  10,000  living  from  these  causes  was  20.4,  as  compared  with 
^19.0  for  the  twenty-year  period,  and  the  percentage  of  the  total 


Ixviii  STATE  BOARD  OF  HEALTH.  [Jan. 

mortality   was   10.7,  as  compared  with  9.7   for  the  twenty-year 
period. 

Erysipelas.  —  The  deaths  from  this  cause  were  157,  as  compared 
with  251  in  1898. 

Puerperal  Fever. — The  deaths  from  puerperal  fever  were  49,  as 
compared  with  46  in  1893.  The  deaths  from  other  incidents  of  child- 
birth were  216. 

Malarial  Fevers. — The  deaths  registered  as  from  these  causes 
were  73. 

Syphilis.  —  The  deaths  registered  as  from  syphilis  were  64,  of 
which  37,  or  more  than  half,  occurred  in  Suffolk  County. 

There  were  no  deaths  from  hydrophobia,  glanders,  anthrax  or 
trichinosis. 

Medical  Examiner  Returns. 

Separate  returns  of  ail  deaths  investigated  by  medical  examiners 
are  required  by  law.  These  comprise  deaths  by  homicide,  suicide, 
accidents  and  many  deaths  of  a  sudden  or  suspicious  character  which 
are  referred  to  the  medical  examiners  for  investigation. 

Of  this  class  of  deaths  the  whole  number  investigated  in  1894  was 
2,159,  of  which  number  1,649  were  deaths  of  males,  505  were  deaths 
of  females  and  the  sex  of  5  was  unknown.  The  ratio  of  deaths  of 
this  class  among  males  and  females  has  shown  but  little  change  in  the 
past  ten  years. 

The  whole  number  investigated  was  less  than  those  of  either  1892 
or  1893,  which  were,  respectively,  2,209  and  2,221.  The  mean  an- 
nual number  of  deaths  of  this  class  investigated  in  the  five-year  period 
1885-89  was  1,503,  while  that  of  the  succeeding  five-year  period 
(1890-94)  was  2,040,  indicating  a  relative  increase  from  7.3  deaths 
per  10,000  of  the  living  population  investigated  in  the  first  period  to 
8.7  deaths  per  10,000  in  the  second  period. 

Homicide.  — The  deaths  from  homicide  were  68,  as  compared  with 
72  and  76,  respectively,  in  1892  and  1893.  Comparing  the  two 
five-year  periods  1885-89  and  1890-94  there  was  a  slight  increase, 
from  an  annual  mean  of  .24  per  10,000  of  the  population  in  the 
former  period  to  .27  per  10,000  in  the  latter. 

Suicide.  — The  deaths  from  suicide  were  270,  while  those  of  1892 
and  1893  were,  respectively,  273  and  290.  Comparing  the  two  five- 
year  periods,  there  was  an  increase  from  .87  per  10,000  of  the  liv- 
ing population  in  the  former  to  1.04  per  10,000  in  the  latter. 
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Accident. — The  deaths  from  accident  investigated  were  975,  as 
compared  with  974  and  976  in  1892  and  1893.  The  mean  annual 
ratio  of  deaths  from  accident  investigated  had  also  increased  from 
3.47  per  10,000  in  the  former  to  8.97  in  the  latter  period. 

Deaths  from  Natural  and  Unknown  Causes.  —  The  deaths  of  this 
class  investigated  were  846,  as  compared  with  890  in  1892  and  879 
in  1893,  while  the  mean  annual  ratio  had  increased  from  2.72  per 
10,000  in  the  former  to  3.43  in  the  latter  five-year  period. 


WATER  SUPPLY  AKD  SEWERAGE.* 


^ 


[Beport  required  by  the  provisions  of  chapter  375  of  the  Acta  of  I8Ba,  entitled 
"An  Act  to  protect  the  purity  of  Inland  water b^  and  to  require  consulta- 
tion with  the  State  Board  of  Health  re^ardlnK  the  establishment  of  eya- 
tems  of  water  supply,  dralnag^o  and  sewerag-e,"] 

The  following  report  contains  a  summary  of  the  work  of  the  State 
Board  of  Health  during  the  year  1895,  under  the  provisions  of  cha|> 
*^r375  of  the  Acts  of  1H88,  including  the  substanee  of  the  replies 
ixiade  by  the  Board  to  those  cities,  towns,  corporations  and  indi- 
viduals which  have  applied  to  the  Board  for  its  advice  relative  to 
'^vstetDsi  of  w^ater  supply,  drainage  and  sewerage,  under  the  requii'e- 
HientB  of  this  act,  together  with  a  brief  statement  of  the  work  done 
UX  the  experiment  station  at  Lawrence  and  in  connection  with  the 
Examinations  of  water  supplies  and  rivers. 

During  the  year  181*5  public  water  supplies  were  introduced  in  the 
♦owns  of  Barre,  Longmeadow,  Millbury,  Monson  and  Rockpoit,  and 
important  additions  to  the  sources  of  many  existing  works  were  made» 
At  the  end  of  the  year  181*5  all  of  the  31  cities  in  the  Commonw^ealth 
and  123  towns  out  of  a  total  of  322  w^ere  provided  with  a  public  water 
supply.  The  total  population  of  the  communities  having  a  public 
water  supply  is  89.5  per  cent,  of  the  total  population  of  the  State, 
There  are  now  but  4  towns  which  by  the  census  of  181*5  have  a  popu- 
lation exceeding  3,500  which  are  not  provided  with  a  public  water 
supply.  The  names  of  these  towns,  with  their  resjiective  popula- 
tions, are  as  follows :  -^ 

Town  of  BaraMable Population^  4,055 

of  North  Andover "           3,569 

of  Rkckstone, »           6,039 

of  Winchendon "           4,490 

*  Tb«  tint  pmge»  Qi  this  nport  were  eatttal&ed  la  b  r«|K»n  itrnde  to  tbo  LegteUtare  Jam.  4f  ltt>6 
(BcOAU  i»ociiSQ«Dl,  Ko.  4).  A  portion  of  lh«  report  tlwjo  made,  relatltif  to  the  work  doBo  ■.(  the  t*W- 
rcbcc  Kxpvrlmvul  HUiUon»  U  not  reproduec<!l^  becautc  *  more  CQmplcto  ACCOUDt  of  the  work  done  at  iMe 

rwUl  be  found  la  a  aubecqueol  part  of  ihim  Tolurae^ 
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The  rapid  growth  in  the  number  of  water  supplies  in  the  State  in 
twenty  years  is  indicated  by  a  comparison  of  the  statistics  for  1895 
with  similar  ones  for  1875.  At  the  end  of  the  latter  year  15  cities 
out  of  a  total  of  19  and  35  towns  out  of  a  total  of  323  were  provided 
with  public  water  supplies,  and  the  communities  supplied  contained 
48.3  per  cent,  of  the  total  population  of  the  State. 

The  tendency  in  recent  years  toward  municipal  control  of  water 
supplies  is  indicated  by  a  comparison  of  the  number  and  population 
of  municipalities  supplied  by  private  companies  at  the  end  of  1895 
with  the  number  similarly  supplied  at  the  end  of  1890.  At  the  end 
of  1895  all  of  the  cities  and  77  of  the  123  towns  in  the  State  having 
a  public  water  supply  owned  their  works,  while  46  towns  were  sup- 
plied by  private  companies.  The  total  population  of  places  supplied 
by  private  companies  was  212,579,  or  9.5  per  cent,  of  the  total  popu- 
lation supplied.  At  the  end  of  1890  five  of  the  28  cities  in  the  State 
having  public  water  supplies  and  50  of  the  109  towns  were  supplied 
by  private  companies.  The  total  population  supplied  from  private 
works  in  1890  was  318,319  or  16  per  cent,  of  the  total  population 
supplied.  There  has  been  an  increase  of  17  in  the  number  of  works 
since  1890. 

The  flow  of  streams,  as  indicated  by  that  of  the  Sudbury  River,  was 
less  than  the  normal  in  January,  February,  March,  May,  June,  August 
and  September,  slightly  in  excess  of  the  normal  in  April  and  July, 
and  very  greatly  in  excess  in  the  months  of  October,  November  and 
December,  the  average  flow  for  November  being  the  highest  recorded 
in  that  month  on  the  Sudbury  for  twenty-one  years.  The  result  of 
this  distribution  of  the  flow  upon  sources  of  water  supply  was  to 
cause  many  of  the  large  ponds  having  comparatively  small  water^ 
sheds  to  fail  to  fill  in  the  spring ;  but,  owing  to  the  early  and  heavy 
rainfall  in  the  fiiU,  the  drought  was  not  felt  so  seriously  as  has 
been  the  case  in  other  years.  The  very  low  flow  of  streams  in 
September  and  the  early  portion  of  October  was  severely  felt  by 
those  communities  supplied  from  small  reservoirs  having  compara- 
tively large  water-sheds,  which  depend  largely  upon  the  daily  flow 
of  the  streams  to  prevent  a  shortage  of  water. 

The  chemical  analyses  of  the  water  supplies  and  rivers  of  the  State 
have  be^n  continued  during  the  year,  2,250  samples  having  been 
examined.  The  following  is  a  classified  list  of  the  waters  examined 
during  the  year ;  — 
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^^P  Table  I. 

From  op€n  and  corered  reservoirs  for  the  storage  of  ground  waters,  46 

From  ground-water  supplies, 393 

SpeciaJ  investigations  of  regular  water  suppliea  affected  bj  taates, 

odors,  etc,   ..*... 19 

From  ponds  and  storage  reservoirs  and  their  inlets,     .        ,        •        ,816 

rrom  streams  and  miscellaneous  sources,     *....*  If  Hj 
Total  from  regular  water  supplies*         ,..•..            1^373 

In  connection  witli  investigations  of  new  sources  of  water  supply,      *  295 

With  reference  to  pollution  of  streams,          ......  287 

With  reference  to  sewage  purification  at  Worcester,  Framingham, 

Marlborough,  Gardner,  Medfield»  etc.,        ......  216 

In  connection  with  the  study  of  epidemics, 7 

lliscellaneous,         ...,,, 42 

1877 
Total,       •       •       ; ,       ,  2,26<> 

The  examitiatioti  of  tlie  micro  scop  it!  organisms  has  also  teen  con- 
_,tmued  in  the  waters  which  have  been  examined  chemiciill}^  and  those 
^which  arc  found  in  large  nonibera  in  any  water  at  titnes  when  there 
ia  complaint  of  its  taste  or  odor  have  been  stndied  with  special  atten- 
tion, with  a  view  to  learning  the  conditions  necessary  to  their  ex- 
istence and  development. 
|B^     With  the  rapid  extension  of  water-supply  systems  throughout  the 
B  State  and  the  constant  increase  in  the  use  of  water  has  come  not  only 
Ka  n?cognition  of  the  necessity  that  tlie  supply  shall  Ije  ami>le  iu  quan- 
^^ity  at  all  times,  and  tree  from  danger  of  contamination  l>y  animal 
refuse  or  other  poisonous  matter,  but  also  an  appreciation  of  the  im- 

Iportance  of  excellence  in  other  resjiects ;  and  the  possession  by  a 
coumiuuity  of  a  water  that  is  at  all  times  soft,  free  from  taste  or  odor 
tnd  of  attractive  appearance,  has  a  certain  commercial  value  as  well, 
comjmi'ed  with  less  attractive  supplies. 

Of  the  supplies  in  the  State  drawn  from  natural  ponds,  some  have 

jm  time  to  time  l>eeu  atlcct4?d  by  the  presence  of  microscopic  organ- 

Ifeuis  in  such  numbers  as  to  cause  the  waters  to  become  offensive  to 

and  smell  to  such  a  degree  in  some  instances  as  to  lead  to  the 

Bsideration  of  measures  for  obtaining  a  satisfactory  supply  from 

another  source ,  at  least  during  times  when  the  water  of  the  present 

source  IS  unfit  for  use.     The  periodic  occurrence  of  such  conditions 

in  ponds,  which  at  other  times  may  furnish  a  w^ater  of  satisfactoi-y 
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quality,  indicates  the  necessity  of  thorough  investigation  of  a  Bource 
before  the  construction  of  works  for  supplying  a  community  with  its 
water  is  undertaken. 

Investigations  as  to  the  quality  of  water  of  artificial  storage  reser- 
voirs, both  of  those  which  have  been  thoroughly  prepared  for  the 
purpose  by  the  removal  of  all  soil  and  vegetable  matter  from  the  area 
flowed,  and  of  those  where  the  preparation  has  been  insufficient  or 
where  no  preparation  at  all  beyond  a  simple  clearing  of  the  area  has 
been  made,  have  shown  that,  while  water  often  deteriorates  greatly 
in  quality  when  stored  in  reservoirs  of  the  latter  class,  on  the  other 
hand,  the  quality  of  the  water  is  not  only  unlikely  to  deteriorate, 
but  is  likely  to  improve  by  storage  in  reservoirs  thoroughly  pre- 
pared for  the  purpose,  the  degree  of  improvement  depending  chiefly 
on  the  character  of  the  water  as  it  enters  the  reservoir  and  the  length 
of  time  that  it  is  allowed  to  remain  there. 

The  occurrence  of  excessive  amounts  of  iron  in  ground  waters  has 
frequently  been  referred  to  in  previous  reports.  Information  obtained 
from  systematic  examinations  of  existing  sources  and  from  investiga- 
tions of  proposed  new  supplies  has  shown  that  the  quality  of  the 
water  taken  from  single  test  wells,  from  which  comparatively  little 
water  has  previously  been  drawn,  frequently  does  not  furnish  a  reli- 
able indication  as  to  the  probable  quality  of  the  ground  water  of  a 
locality  after  the  comparatively  large  quantity  used  by  a  town  or 
village  has  been  drawn  fi-om  the  ground  in  the  vicinity  for  a  con- 
siderable length  of  time.  A  satisfactory  knowledge  on  these  points 
can  often  be  obtained  only  from  long-continued  pumping  from  such 
sources  under  circumstances  which  would  most  readily  allow  of  the 
development  of  unfavorable  conditions  affecting  the  quality  of  the 
water.  Such  pumping  tests,  when  accompanied  with  careful  obser- 
vations, are  usually  valuable  in  the  indications  that  they  may  fiimish 
of  the  probable  capacity  of  a  ground-water  source. 

As  a  result  of  its  investigations,  the  Board  has  frequently  called 
attention  to  the  danger  in  the  use  for  domestic  purposes  of  water 
taken  directly  from  running  streams  exposed  to  pollution  by  inhab- 
itants upon  their  water-sheds ;  and  a  marked  decrease  in  the  use  of 
such  sources  has  been  noted,  several  communities  going  to  the  ex- 
pense of  entirely  new  sources  of  supply,  to  avoid  the  use  of  water 
from  polluted  streams. 

Observations  of  the  operation  of  the  Lawrence  city  filter  have  been 
continued  through  the  year,  and  a  summary  of  the  results  of  chemical 
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and  bacterial  analyses  of  samples  of  water  before  ami  after  61tration 
id  giren  in  subser|ue«t  pages.  The  following  t^ble,  which  is  the 
reault  of  a  careful  investigation,  shows  the  total  number  of  deaths 
from  typhoid  fever  in  Lawrence  and  the  deaths  from  this  cause  per 
10,000  inhabitants  for  the  year  1895  and  the  ten  previous  years :  — 


Table  II. 
Deaiha  from  Tyj^hoid  Fever  in  Latvrenc^^  1885-95^ 


YBAB. 


law.    . 

1194.     . 
18115,     * 


Total 
iramb«r  of 


per  10,€00  of 


FlKlOlfB  KmOWH  TQ  BATE  BEEN  mXPOSMit 
TO  iNntTlON   BT  — 


BrlDklaff 
Canal  WAtcr. 


WhUu    living 
out  af  Town 
fuft  b«fora 
falling   «1ck 

in  Lftwreriee. 


Nurfltog 

Otfaor 
Pftdeoti. 


Certain  facts  arc  to  be  noted  in  connection  with  the  figures  pre- 
sented in  the  table,     Inveytigations  by  the  Btrartl  of  the  causes  of  the 
K  excessive  death  rates  from  typhoid  fever  in  Lawrence  in  the  years 
1889  and  18110  pointed  so  strongly  to  the  water  supply  as  one  of  the 

I  important  causes  that  the  Board  at  the  beginning  of  1891  warned  the 
eitizena  against  ita  use  for  drinking  except  after  thorough  bailing. 
Supplies  of  water  pumped  directly  from  the  canals  are  used  for 
eertnin  purposes  in  the  mills ;  this  w^ater  is  in  many  places  easily 
accessible  for  drinking  and  is  so  used^  notwithstximling  tiiat  city 
water  is  also  provided.  The  filter  was  first  operated  in  September, 
13^93,  and  all  of  the  water  supplied  to  the  city  has  been  filtered  since 

■  that  time. 
In  connection  with  investigations  as  to  the  puritication  of  sewage, 
a  large  number  of  samples  of  sewage  and  effluent  from  existing 
(scwage  disposal  works  has  been  examined.     The  results  of  these 
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investigations  are  of  much  value,  when  taken  in  connection  with  the 
information  obtained  at  the  Board's  experiment  station /in  advising 
cities  and  towns  with  reference  to  the  disposal  of  sewage. 

The  growth  of  manufacturing  industries  and  the  increase  in  the 
population  of  manufacturing  towns  and  villages  have  tended  to 
increase  the  pollution  of  streams,  while  the  reduced  flow  of  the 
streams  in  the  past  two  dry  seasons  has  assisted  in  making  the 
effect  of  the  pollution  more  noticeable.  The  condition  of  those 
streams  most  liable  to  serious  pollution  is  examined  from  time  to 
time  by  means  of  chemical  analyses,  and  in  some  cases  steps  are  being 
taken  by  local  authorities  for  the  removal  of  causes  of  pollution. 

The  subject  of  the  treatment  of  manufacturing  sewage  has  received 
much  attention  during  the  year,  and  experiments  have  been  begun 
with  reference  to  purifying  refuse  from  tanneries,  wool-washing  and 
other  establishments,  drainage  from  which  is  a  prime  &ctor  in  the 
pollution  of  many  streams  and  watercourses.  While  the  experi- 
ments have  not  yet  been  carried  far  enough  to  warrant  any  extended 
statement  as  to  the  results  obtained,  it  may  be  said  that  sufficient 
information  has  been  furnished  by  the  investigations  thus  far  made 
to  make  it  evident  that  manufacturing  sewage  may  be  purified  suffi- 
ciently to  prevent  its  polluting  a  stream,  at  a  sufficiently  moderate 
cost  to  obviate  the  danger  of  crippling  the  manufacturing  industries. 


ADVICE  TO  CITIES  AND  TOWNS. 

Under  the  provisions  of  chapter  375  of  the  Acts  of  1888,  entitled 
**  An  Act  to  protect  the  purity  of  inland  waters,  and  to  require  con- 
sultation with  the  State  Board  of  Health  regarding  the  establishment 
of  systems  of  water  supply,  drainage  and  sewerage,"  the  Board  is 
required  '*  from  time  to  time  to  consult  with  and  advise  the  authorities 
of  cities  and  townSj  or  with  corporations^  firms  or  individuals  either 
already  having  or  intending  to  introduce  systems  of  water  supply ^ 
drainage  or  sewerage^  as  to  the  most  appropriate  source  of  supply^  the 
best  practicable  method  of  assuring  the  p^irity  thereof  or  of  disposing 
of  their  drainage  or  sewage^  having  regard  to  the  present  and  prospec- 
tive needs  and  interests  of  other  cities^  toictis^  corporations,  firms  or 
individuals  which  may  be  affected  thereby.  It  shall  also  from  time 
to  time  consult  with  and  advise  persons  or  corporations  engaged  or 
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intending  to  engage  in  any  manufacturing  or  other  business,  drain- 
age or  sewage  from  which  may  tend  to  cause  the  pollution  of  any 
inland  water,  as  to  the  bes^t  practicable  method  of  prevenling  such 
pollution  by  the  interception »  disposal  or  purification  of  such  drain- 
age or  sewage  :  provided^  that  no  person  shall  be  compelled  to  bear 
the  expense  of  such  consultation  or  ad\^ce,  or  of  experituenti^  made 
for  the  purposes  of  this  act.  AU  such  mtfhorities^  corporations^ 
Jirms  and  individuals  are  hereby  reqiiired  to  give  notice  to  said  Hoard 
of  their  intentions  in  the  premises^  and  to  submit  for  its  advice  outlines 
qf  their  proposed  jjhins  or  schemes  in  relation  to  water  supply  and 
di^osal  of  drainage  and  sefvage;  and  all  petitions  to  the  Legislature 
for  authority  to  introduce  a  system  of  water  supply^  drainage  or  seio- 
eraye  shall  be  acvompanied  by  a  copy  of  the  recommendation  and  advice 
of  the  mid  Board  thereon,'' 

During  the  year  1895  the  Board  has  given  its  advice  to  the  follow- 
ing cities,  towns,  corporations  and  individuals  who  have  applied  for 
fltich  advice  under  the  provisions  of  the  generul  act  of  1888,  or 
under  special  acts  relating  to  water  supply  and  sewerage. 

Replies  were  made  during  the  year  to  applications  made  from  the 
following  sources  for  advice  relative  to  water  supply :  Adams  (two 
replies),  Ameslmry  (the  Powow  Hill  Water  Company),  Billerica, 
Bradford,  Brookfield,  Cohassct,  Digliton  and  Somerset  (two  replies), 
the  Edgartown  Water  Company,  Gloucester,  Greenfield,  Groton, 
Hatfiehl,  Haverhill,  Holden,  Holyokc,  Kingston,  Leicester,  Leomin- 
ster, Lowell,  Montague  { Jliller's  Falls),  Montague  (Yillage),  Paxton, 
Pepperell,  Pittstield,  Reading,  Rutland,  SlielBeld,  Shirley,  Stoughton, 
Walpole,  Wenham,  WestliekU  Weston,  Williamstown,  Winchendon, 
Wrentham  (Phiinville)  and  Worcester. 

Keplies  relating  to  sewerage  and  sewage  disposal  were  made,  in 
ans%ver  tt>  applications  from  the  following  sources ;  Amesbury, 
Andovcr,  Brockton,  Fairhaven,  Frainiiighaui,  Springfield,  Tewks- 
bury,  the  State  Fanii  at  Bridgewater,  and  Wel*ster. 

Replies  were  also  made  during  the  year  relative  to  the  subject  of 
|K)llution  of  streams,  to  certain  authorities  and  other  parties  in  the 
following  towns :  to  the  board  of  health  of  Danvers,  relative  to  the 
|)ollutioD  of  Crane's  liiver;  to  the  selectmen  of  Millbury,  in  reply 
to  a  communication  relative  to  the  pollution  of  the  Blackstone 
River  by  the  city  of  Worcester ;  to  the  selectmen  of  Shrewsbury, 
relative  to  the  pollution  of  Lake  Quinsigamond  by  the  sewage 
of  the  State  Lunatic  Hospital  at  Worcester ;  and  to  the  selectmen 
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of  Northborough,  in  reply  to  a  letter  relative  to  the  pollution  of  Lake 
Chauncy  by  the  sewage  of  the  State  Lunatic  Hospital  at  Westborough. 

Water  Supply. 

The  following  is  the  substance  of  the  action  of  the  Board  during 
the  past  year,  in  reply  to  applications  for  advice  relating  to  water 
supply :  — 

Adams  .  The  committee  on  water  supply  of  the  Adams  Fire  District 
applied  to  the  Board  Feb.  21,  1895,  for  its  advice  relative  to  taking 
a  ground-water  supply  from  the  valley  of  the  Hoosac  River,  and  as 
to  the  best  method  of  supplementing  its  water  supply.  The  Board 
replied  to  this  application  as  follows :  — 

BonoN,  May  2,  1895. 

The  portion  of  the  valley  indicated  by  you  as  a  possible  ground-water 
source  is  in  the  vicinity  of  the  Hoosac  River,  south  of  Cheshire  Harbor. 
This  locality  has  been  examined  by  one  of  the  engineers  of  the  Board,  but, 
as  no  tests  have  been  made  by  driving  wells  or  otherwise  to  show  the  char- 
acter of  the  material  beneath  the  surface  and  to  obtain  a  sample  of  water 
for  analysis,  it  is  impracticable  to  advise  definitely  at  the  present  time  as 
to  the  probable  quality  and  quantity  of  water  to  be  obtained  at  this  place. 

A  sample  of  water  collected  April  17,  1895,  from  a  flowing  tubular  well 
in  the  valley  of  the  river  at  Zylonite,  was  analyzed,  and  found  to  be  so  hard 
that  it  would  not  be  of  satisfactory  quality  for  many  of  the  purposes  for 
which  a  public  water  supply  is  used  ;  and  the  same  statement  may  be  made 
with  regard  to  the  water  supplied  from  the  wells  of  the  North  Adams  water 
works . 

In  view  of  these  results,  there  is  much  doubt  as  to  whether  a  water  sup- 
ply contained  from  the  ground  as  proposed  would  be  of  satisfactory  quality  ; 
and  this  point  can  be  definitely  settled  only  by  determining  the  hardness 
and  other  characteristics  of  a  sample  of  water  taken  from  the  ground  at  the 
proposed  location. 

While,  as  already  stated,  it  is  impracticable  to  advise  definitely  at  this 
time  as  to  the  probable  quantity  of  water,  it  may  be  said  that  the  surface 
indications  point  to  a  limited  rather  than  to  an  ample  supply. 

In  view  of  the  insuflaciency  of  the  present  sources  of  supply  during  the 
dry  portion  of  the  past  year,  and  the  uncertainty  as  to  the  best  method  of 
obtaining  a  supplementary  supply,  the  Board  advises  you  to  have  the  whole 
question  of  the  water  supply  of  the  town  more  thoroughly  investigated,  with 
the  aid  of  an  engineer  skilled  in  such  work. 

In  addition  to  the  investigation  with  regard  to  obtaining  a  supplementary 
ground-water  supply,  it  is  deshrable  to  ascertain  the  quality  and  quantity  of 
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water  flowing  duiing  the  dij  portion  of  the  year  in  streams  not  now  used, 
bat  wbieli  rnny  be  available  for  supplying  your  town  ;  and  to  ascertain 
whether  it  is  not  feasible  to  build  a  rei^ervoir  to  store  enough  water  to  main- 
tain the  supply  during  the  portions  of  the  year  when  the  natural  flow  of  the 
streams  is  inBufllcient.  It  would  also  be  well  to  have  the  quantity  of  water 
iifled  by  the  town  mea8ure<l,  with  a  view  to  determining  whether  the  eon- 
sumption  of  water  is  excesfiive ;  and,  if  this  should  be  found  to  be  the  case, 
it  might  be  feasible  to  materially  reduce  the  consumption  by  preventing 
leakage  and  waste,  and  in  this  way  make  the  consumption  of  water  cor- 
respond more  nearly  with  the  capacity  of  the  sources. 

This  Board  will  aid  you  in  making  such  investigations  by  analyzing  sam- 
ples of  wat^r,  and  by  furnishing  to  your  engineer  any  information  now  in 
its  posseBsion  bearing  upon  tlie  question ;  and  will,  upon  application,  when 
yoQ  have  further  information  to  present,  advise  you  further  ad  to  the  most 
appropriate  method  of  increasing  your  supply. 

r  On  Aug.  1,  1895,  the  water  committee  again  applied  to  the  Board 
for  its  advice,  relative  to  taking  an  additional  supply  of  water  from  the 
ground  in  the  Hoosac  valley  above  Cheshire  harbor  and  !)elow  the 
\illage  of  Cheshire,  The  Board  replied  to  thia  application  as  fol- 
lows :  — 

Boston,  Oct,  3,  1895. 
The  State  Board  of  Health  received  from  you  on  Aug*  1,  1895,  an  appli- 
fttion  asking  for  the  advice  and  approval  of  the  Board  of  a  plan  for  obtain- 
ing an  additional  water  Biipply  for  the  Adams  lire  district  from  the  gronnd 
the  valley  of  the  Hoosac  River  above  Cheshire  harbor  and  below  the  vil- 
lage of  Cheshire  by  means  of  tubular  wells,  the  water  to  be  pumped  into 
(the  main  pipe  leading  from  Bassett  Brook  reservoir,  one  of  the  present 
iFces  of  supply  to  the  town. 

Accompanying  the  application  is  a  report  by  your  engineer,  containing 
tie  results  of  investigations  made  by  bim  of  various  sources  in  the  vicinity 
lof  the  town,  and  the  Board  has  also  cansed  a  further  examination  of  these 
I  sources  to  be  made  by  one  of  its  engineers*     As  a  resnlt  of  these  investi- 
gutiatis,  it  is  fonnd  that  the  flow  of  the  brooks  at  present  nscd  for  the  sup- 
ply of  the  town  and  of  two  other  brooks  in  the  vicinity  on  September  6  and 
||7,  when  there  had  been  no  rain  for  several  days,  was  about  as  follows :  — 

BtSMstt  Brook, . 275,000  gallons  per  day. 

Dry  Brook 90»000  gallons  per  day. 

Topbet  Brook» 127,000  gallons  per  day. 

ath  Brook, S15,000  gallons  per  day. 

f 
Samples  of  water  collected  September  7  from  your  present  sources  of 

'  VQppiy  and  from  other  sources  examined  have  been  analyzed,  and  a  com- 
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parison  between  the  results  of  these  analyses  and  of  the  analyses  of  sam- 
ples collected  from  these  same  sources  in  the  earlier  portion  of  the  year 
may  be  made  from  the  following  table :  — 


SOURCE. 


Hardnest  in 

EarHer  Portion  of 

the  Tear. 


Tophet  Brook, . 
Dry  Brook, 
Bassett  Brook, 
South  Brook, 


Test  well  above  Cheshire  Harbor,  . 
Renfrew  well, 


•  Three  test  weUs. 


The  results  of  the  analyses  show  that  the  hardness  of  the  water  of  Tophet 
and  Dry  brooks  was  several  times  as  great  in  September  as  in  the  earlier 
portion  of  the  year,  while  the  increase  in  the  hardness  of  the  water  of  South 
Brook  was  comparatively  small.  From  the  results  of  the  examinations  it 
appears  that  a  supply  of  water  somewhat  greater  than  the  amount  yielded 
by  Bassett  Brook  and  of  equally  good  quality  with  respect  to  hardness, 
would  be  furnished  by  South  Brook.  The  quality  of  this  water  is  also 
satisfactory  in  other  respects. 

It  appears  from  the  report  of  your  engineer  that  a  storage  reservoir  hav- 
ing a  capacity  of  about  43,000,000  gallons  can  be  constructed  upon  this 
brook  and  that  the  water  of  this  reservoir  could  be  supplied  to  the  town  by 
gravity  by  laying  a  pipe  to  connect  with  the  pipe  leading  from  your  present 
Bassett  Brook  reservoir.  The  estimates  of  cost  indicate  that  the  first  cost 
of  a  supply  from  this  source  would  be  about  two  and  one-half  times  as  great 
as  that  from  tubular  wells  in  the  valley  of  the  Hoosac  River  above  Cheshire 
Harbor ;  but  the  annual  cost  of  maintenance,  including  interest,  would  not 
be  proportionally  greater,  because  the  water  of  South  Brook  would  be  de- 
livered to  the  town  by  gravity,  and  the  cost  of  pumping  would  be  avoided. 

By  taking  a  supply  from  South  Brook  the  town  would  obtain  a  soft  water 
of  excellent  quality  for  the  purposes  of  a  public  water  supply.  The  water 
of  the  test  wells,  on  the  other  hand,  though  of  excellent  appearance  and 
practically  free  from  organic  matter,  is  so  hard,  owing  to  the  presence  of 
lime  in  solution,  that  it  would  be  undesirable  for  drinking  and  objectionable 
for  many  other  purposes  of  a  domestic  water  supply. 
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The  Boaitl  reorards  \t  of  iHiportaoce  to  tlie  health  of  the  town  to  avoid 
^the  very  haixl  watei-s,  and  obtain  as  soft  water  as  practicable.  The  water 
^h»f  South  Brook  is  the  most  saliBfaeti^ry  in  this  rcBpeet,  and  the  Board  is 
^■nformetl  that  by  the  construction  of  a  reservoir  In  the  upper  part  of  Dry 
^Brook  a  softer  water  may  be  obtained  iu  a  dry  time  than  is  now  obtained 
^■h>m  this  brook. 

By  th^  provisions  of  the  act  passed  last  spring,  no  authority  is  given 
the  town  of  Adams  to  take  any  source  in  Chei>hire  south  of  the  southerly 
boundary  of  the  former  town  of  New  Providence,  which  excludes  South 
irook.  In  view,  howevei%  of  the  excellent  quality  of  water  obtamable 
[>m  this  source,  the  Board  would  advice  that  you  take  measures  to  wucure 
be  right  to  take  the  water  of  this  brook,  subject  to  the  right  of  the  town 
yt  Cheshire  to  such  an  amount  of  w^ater  from  this  source  as  may  be  needed 
lor  the  supply  of  the  town  in  addition  to  the  waters  of  Tlmnder  and  Kitchen 
tjrouks  wljen  they  shiill  have  been  fully  developed. 

The  i)opulatiou  of  Chcishira  has  steadily  decreased  for  the  past  tifteea 
years,  and,  moreover,  the  sources  in  the  region  from  which  its  present  sup- 
ply is  taken  have  not  been  fully  developed,  so  that  there  is  no  present  indi- 
Icatiou  that  any  water  need  be  draw^n  from  South  Brook  for  the  supply  of 
uheBhire. 

The  yield  of  South  Brook,  with  a  storage  resei'\"oir  having  a  storage 
capacity  of  43,000,000  gallons,  would,  in  connection  w*ith  your  present 
lioorces,  amount  to  about  1,100,000  gallons  per  day  in  the  drier  months 
lof  a  veiy  dry  season* 

Measurements  made  by  your  engineer  in  the  early  pait  of  July  indicate 
Itliat  at  that  time  the  consumption  of  water  in  the  town  amounted  to  1,150,- 
|(X>0  gallons  per  day,  equivalent  to  147  gallons  per  person  per  day^     This 
Tk  an  excessive  et^nsuinptiou  and   is  greater  than  that  of  any  other  city 
[or  town  in  the  State  where  reeonis  of  the  consumption  of  water  are  kept. 
ere  appeals  to  be  no  good  reason  wh}*  the  conisumption  should  be  larger 
[thao  that  of  other  towns  where  the  conditions  are  similar,  and  by  reducing 
it  to  a  reasonable  amount  the  capacity  of  your  present  works,  with  the  addi- 
ction of  a  storage  resei-\"oir  on  South  Brook,  will  be  sufficient  for  the  town 
tintil  a  large  inci'ease  over  the  present  population  takes  place. 


^ 


Amesburt.     The  Powow  Hill  Water  Company  applied  to   the 

I  State  Board  of  Ilealtii  March  18,   18I.15,  for  its  advice  relative  to 
taking  an  additional  siii)idy  of  water  from  the  ground  near  Main 
Street  in  that  town.     The  Board  replied  as  follows :  — 
\  EcMiiow,  June  6,  1890. 

The  Board  has  caused  examinations  of  the  present  and  proposed  sources 
of  supply  and  analyses  of  water  from  each  of  the  sources  to  be  made*     From 
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the  infonDation  thus  obtained  the  Board  finds  that  the  present  sources  are 
likely  to  be  inadequate  in  a  dry  year  for  supplying  the  present  consumers 
with  water. 

The  analyses  of  samples  of  water  taken  from  the  test  well  at  the  pro- 
posed source  show  that  the  water  is  at  present  of  excellent  quality,  and, 
although  it  may  change  somewhat  in  character  with  a  continuous  draught 
upon  this  source,  it  will  probably  remain  of  suitable  quality  for  water-supply 
purposes,  unless  there  should  be  a  considerable  increase  in  the  population 
in  the  vicinity  of  the  well. 

The  conditions,  however,  do  not  appear  favorable  for  obtaining  any  large 
additional  supply  of  water  from  this  source,  and,  as  it  is  the  general  ex« 
perience  of  cities  and  towns  that  the  amount  of  water  consumed  increases 
much  faster  than  the  population,  both  on  account  of  the  increasing  pro- 
portion of  the  inhabitants  supplied  with  water  and  the  increasing  use  of 
water  per  consumer,  it  is  not  probable  that  the  proposed  additional  supply 
would  meet  the  requirements  for  more  than  a  very  few  years. 

The  Board,  therefore,  believes  it  to  be  desirable,  in  order  to  provide 
adequately  for  the  present  and  future  needs  of  the  town,  and  probably  in 
the  interest  of  true  economy,  to  obtain  a  lai^er  additional  supply  of  pure 
water  than  can  be  obtained  from  the  proposed  source  near  Main  Street,  and 
advises  that  you  make  further  investigations,  with  the  aid  of  a  competent 
engineer,  to  ascertain  whether  it  is  not  feasible  to  obtain  such  a  supply. 

BiLLERiCA.  J.  Nelson  Parker  and  other  petitioners  applied  to  the 
Board  March  6,  1895,  for  its  advice  relative  to  the  use  of  the  water 
of  Nutting's  Pond  in  Billerica  for  fire  and  domestic  purposes  for  that 
town.     The  Board  replied  to  this  application  as  follows :  — 

Boston,  April  4, 189S. 

The  State  Board  of  Health  has  considered  your  application  relative  to  a 
proposed  water  supply  to  be  taken  from  Nutting's  Pond  in  Billerica,  has 
had  the  pond  examined  by  one  of  its  engineers,  and  has  caused  a  chemical 
and  microscopical  examination  of  a  sample  of  water  collected  from  it  to  be 
made. 

The  chemical  examination  shows  that  the  water  has  a  high  color  and 
contains  a  large  amount  of  organic  matter,  much  of  which  is  in  suspension ; 
and  the  microscopical  examination  shows  that  a  large  part  of  the  suspended 
organic  matter  is  a  minute  organism,  of  a  kind  which  is  known  to  have 
caused  bad  tastes  and  odors  in  other  water  supplies  of  the  State.  The 
water,  therefore,  although  not  polluted  by  sewage,  and  no  worse  in  other 
respects  than  that  furnished  to  a  few  places  in  the  State,  cannot  in  its 
present  condition  be  regarded  as  of  satisfactory  quality  for  the  purposes 
of  a  public  water  supply. 
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The  Board  therefore  advises  the  investigatioo  of  other  available  sources, 
to  ascertain  if  a  better  one  cannot  be  found  j  and  it  may  also  be  well  to 
dctemiiiie  whether  the  pond  can  be  improved  as  a  source  of  water  supply 
by  any  chaugea  which  it  m  feasible  to  make  in  or  near  it,  and  to  have  samples 
of  water  collected  from  the  pond  at  other  seasons  of  the  year  and  analyzed. 


Bbabford.  An  applicution  was  received  from  the  Bradtbrd  Water 
IJonipany  for  the  advice  of  the  Boards  relative  to  the  introduetion  of 
a  new  water  supply  from  Johnnon'.s  Pond  in  Boxford  and  Groveland, 
and  as  to  the  improvement  of  the  existins?  laiiipply  hy  methods  out^ 
lined  by  the  engineer  of  the  compauy.  The  Board  replied  to  this 
ai»plieatioo  as  follows :  — 

BosTOWt  March  15, 1895* 

^m  Samples  of  water  from  your  present  source  have  been  examined  by  this 
^■Bourd  from  time  to  time  since  1880  ;  and^  while  the  water  at  tli^t  was  of 
^Bvery  good  quality,  it  has  been  deterioratiug  iu  reeeut  years,  and  there  is  no 
^^reason  to  expect  that  it  will  become  better,  but  rather  that  it  will  continue 
I       to  deteriorate. 

^ft  The  quality  of  the  water  might  be  improved  by  proper  ti*eatinent,  bnt 
^Kthei*e  is  unceitainty  as  to  whether  it  could  be  made  a  wholly  satisfactory 
^Kiratcr,  and  the  cost  of  thorough  treatment  might  be  large  in  comparison 
^  with  the  cost  of  obtain iii«4  a  satisfactory  water  in  other  ways ;  moreover, 

ilhe  capacity  of  the  source  is  but  little  in  excess  of  the  amount  of  water  now 
pumpetl.  The  Boaiti,  therefore,  believes  that  the  present  source  should  be 
abandoned  as  soon  as  a  better  one  can  be  made  available* 
The  Boar<l  has  caused  examinations  to  be  made  by  its  engineers  of  all 
of  the  sources  from  which  it  seemed  at  all  probable  that  a  satisfactory  sup- 
ply for  the  town  of  Bradfoni  mij^ht  be  obtained  ;  and  from  this  examination 
it  concludes  that  there  is  no  opportunity  to  obtain  a  satisfactory  ground- 
water supply,  and  that  Johnson's  Pond  is  the  most  appropriate  source  from 
^m  which  to  take  a  supply  of  surface  water. 

^f      An  analysis  of  water  from  this  pond^  taken  in  connection  with  an  exam- 
ination of  the  pond  and  its  drainage  area,  shows  that  the  water  is  of  ^ood 
quality,  and  suitable  for  all  tlie  purposes  of  a  public  water  supply  j  and  the 
I        pond  will  furnish  a  sullieient  quantity  of  water  to  supply  the  towns  of  Brad- 
^K  ford*  Gi"oveland  and  Boxford,  and  still  leave  as  much  water  as  is  necessary 
^"  to  meet  the  requirements  of  the  mills  situated  upon  the  stream  which  Hows 
from  the  pond,  for  all  purtjoses  except  water  power. 

The  plan  for  improving  the  quality  of  the  water  from  the  present  source 
during  the  construction  of  new  works,  as  outlined  in  the  report  of  your 
engineerf  contemplates  passing  all  of  the  water  used  through  the  existing 
diatribnting  reservoii*s,  so  that  a  j)ortion  of  the  iron  contained  in  the  water 
become  oxidizeil,  and  settle  to  the  bottom  of  the  reser\'oirs. 
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The  plan  proposed  by  him  shoald  cause  a  considerable  improvement  in 
the  quality  of  the  water,  which  might  be  increased  somewhat  if  the  water 
were  pumped  to  a  greater  height  than  the  water  in  the  reservoir,  and  made 
to  come  in  contact  with  the  air  as  much  as  possible  in  falling.  A  still 
greater  improvement  would  result  if,  in  addition  to  letting  the  water  drop 
through  the  air,  it  were  given  further  opportunity  for  aeration  by  passing 
it  through  a  filter  composed  of  fragments  of  coke  large  enough  to  pennit 
water  and  air  to  pass  very  freely.  This  filter  should  be  situated  above  the 
level  of  the  water  in  the  reservoirs,  and  should  have  a  surface  area  of  about 
400  square  feet. 

Brookfield.  The  water  commissioners  of  Brookfield  applied  to 
the  Board  Feb.  6,  1895,  for  its  advice  relative  to  taking  a  public 
water  supply  from  South  Pond  in  that  town.  Advice  was  also  asked 
as  to  the  '*  use  of  this  source  in  common  by  the  towns  of  West  Brook- 
field and  Warren,"  in  addition  to  Brookfield,  through  the  medium  of 
the  same  works.     The  Board  replied  to  this  application  as  follows :  — 

BosTOX,  July  11,  1895. 

The  Board  finds  that  the  quality  of  the  water  at  the  northerly  end  of  the 
pond  is  at  times  unfavorably  affected  by  the  back  fiow  of  water  from 
Quaboag  Pond,  the  water  of  which  is,  in  its  natural  state,  inferior  to  that 
of  South  Pond,  and  is  also  polluted  by  the  sewage  dischai^ed  into  its 
feeders  from  the  town  of  Spencer ;  but  analyses  of  samples  of  water  col- 
lected at  a  distance  from  the  outlet  of  the  pond  show  that  if  the  back  flow 
from  Quaboag  Pond  is  prevented,  South  Pond  will  furnish  a  water  of  excel- 
lent quality  for  all  the  purposes  of  a  public  water  supply. 

The  quantity  of  water  which  the  pond  will  furnish  is  undoubtedly  much 
in  excess  of  the  quantity  which  will  be  required  for  the  supply  of  the  town. 

In  addition  to  the  examinations  of  South  Pond,  the  Board  has  caused 
a  general  examination  to  be  made  of  other  sources  from  which  it  seemed 
possible  that  a  supply  might  be  obtained,  and  has  also  caused  analyses  to 
be  made  of  samples  of  water  collected  from  these  sources.  These  examina- 
tions were  not  carried  far  enough  to  be  wholly  conclusive,  but  they  did  not 
indicate  that  there  was  any  more  appropriate  source  than  South  Pond  from 
which  to  obtain  a  supply  for  the  town. 

You  also  stated  in  your  application  that  "advice  is  desired  as  to  the 
suitability  and  sufficiency  of  this  source  for  the  towns  of  West  Brookfield 
and  Warren  if  supplied  in  common  with  Brookfield  through  the  medium 
of  the  works  as  proposed  by  the  latter  town."  It  has  already  been  indicated 
that  if  provision  is  made  for  preventing  the  back  fiow  from  Quaboag  Pond 
the  water  of  South  Pond  will  be  of  suitable  quality  for  water-supply  pur- 
poses ;  and  the  quantity  of  water  which  this  source  will  furnish  is  suffi- 
ciently large  to  supply  all  three  towns  for  a  long  time  in  the  future. 


^ 
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In  the  fil»sence  of  any  request  for  ad\ioe  from  the  towns  of  West  Broofe- 

» field  and  Wiurent  the  Board  has  made  no  investigations  for  the  puipo^e 
of  ascertaining  wliether  the  three  towns  named  can  best  obtahi  a  supply 
l£  water  by  taking  it  from  this  source  through  the  medium  of  a  single  sys- 
■ift  of  works. 
CoHASSET*  The  Cohasset  Water  Company  applied  to  the  Board 
Nov,  22»  1894,  for  its  advice  relative  to  increa8ing  their  water  8iii> 
f  ply  by  means  of  driven  wells,  or  one  large  well,  about  1,0(HJ  feet 
B  south  of  the  present  system  of  driven  wells.  The  Board  replied  to 
'       this  application  as  follows  :  — 

Boston,  Jtily  11,  1895, 

The  Board  has  caused  analyses  to  be  made  of  samples  of  water  sent  in 
by  you  from  one  of  the  test  wells  at  this  place,  and  linils  that  the  water  is 
one  which  has  at  some  time  been  polluted  and  subsequently  very  thoroughly 
purified  by  its  passage  through  the  ground.  It  seems  probal>le  that  if 
water  were  pumped  continually  from  a  well  or  wells  at  this  place,  a  part 
of  the  water  would  come  from  the  populated  temlory  north-east  of  the 
lailroadn.  and  that,  in  addition  to  showing  to  a  still  greater  degree  the  effect 
of  previous  pollution,  it  might  also  be  less  perfectly  purified  by  Its  passage 
through  the  gronnd*  For  these  reasons  the  Board  does  not  regard  this 
source  as  a  desirable  one  from  which  to  take  an  additional  water  supply. 

Ill  view  of  the  undesirable  character  of  the  water  of  the  proposed  source, 
the  Board  has  caused  a  general  examt nation  to  be  made  of  other  surface 
and  giYjund- water  sources  in  the  vicinity  of  the  town.  It  finds  that  the 
water  of  the  surface  sources  has  generally  a  high  color  and  contains  in 
lD06t  cases  a  large  amount  of  organic  matter,  mainly  of  vegetable  origin ; 
mnd,  while  it  is  possible  that  at  least  one  of  these  might  be  made  to  funaish 
ft  aatHcient  quantity  of  water,  the  quality  of  the  water  would  not  be  nearly 
&s  satisfactory  as  that  of  a  good  ground  water. 

The  examinations  indicate  tliat  tlie  most  favorable  locality  in  which  to 
:e  investigations  for  a  ground-water  snpply  is  in  the  vicinity  of  Bound 
k,  above  the  village  of  North  Scituate.  The  conditions  here  are  not 
on  the  whole  very  favorable  for  obtaining  a  supply  of  this  kind,  but  so  far 
could  be  judged  from  surface  indications  there  is  no  more  favorable 
lity  within  a  reasonable  distance  of  the  town,  and  in  view  of  the  com- 
paratively small  amount  of  water  needed,  it  seems  possible  that  a  satisfac- 
tory supply  of  ground  water  may  be  obtained  at  this  place. 

The  Board  will,  ujion  application,  advise  you  furtJier  in  this  matter  when 
additional  investigations  have  been  made,  and  will  furnish  you  with  such 
laforoiation  as  may  be  in  its  possession  concerning  the  vatious  sources  of 
Wftler  snjiply  in  the  vicinity  of  the  town. 


I 
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DiGHTON  and  Somerset.  An  application  was  received  Jan.  17, 
1895,  from  James  H.  Flint  and  others  (petitioners  for  incorpora- 
tion as  the  Dighton  and  Somerset  Water  Company) ,  for  the  ad- 
vice of  the  Board  relative  to  the  taking  of  the  waters  of  Muddy 
Brook  and  Segreganset  River  and  their  tributaries  in  the  town  of 
Dighton,  and  the  water  from  any  artesian  or  other  wells  which  may 
be  dug,  bored  or  driven  for  the  purpose  in  these  towns,  as  sources 
of  domestic  water  supply  for  Dighton  and  Somerset.  The  Board 
replied  to  this  application  as  follows  :  — 

Boston,  March  25,  1895. 

The  Board  has  caused  examinations  of  the  proposed  sources  of  supply 
to  be  made,  as  far  as  has  been  found  practicable  at  this  season  of  the  year. 
Samples  of  water  from  Muddy  Brook,  Sunken  Brook  and  the  Segreganset 
River  have  been  analyzed,  and  each  has  the  brownish  color  and  other  char- 
acteristics which  water  acquires  from  contact  with  vegetable  matter  in 
swamps  or  shallow  ponds,  and  on  this  account  the  water  taken  directly 
from  either  of  these  streams  would  not  be  of  entirely  satisfactory  quality. 

The  water-sheds  of  both  Muddy  Brook  and  Sunken  Brook  are  so  small 
that  they  will  not  furnish  enough  water  to  supply  the  towns  in  a  dry  sum- 
mer, unless  a  considerable  amount  of  the  water  flowing  in  the  wetter  portions 
of  the  year  is  stored  in  reservoirs.  There  does  not  appear  to  be  an  oppor- 
tunity for  building  reservoirs  upon  these  streams  of  suflacient  depth  to 
prevent  the  water  from  deteriorating  unless  the  reservoirs  are  deepened  by 
excavating ;  and  in  order  to  obtain  a  sufficient  amount  of  storage  in  this 
way  the  reservoirs  would  be  very  costly. 

The  Segreganset  River  has  a  much  larger  water-shed  than  the  brooks 
above  referred  to,  and  can  readily  be  made  to  furnish  all  of  the  water 
required  for  both  towns. 

A  general  examination  was  made  of  other  sources,  and  there  seemed  to 
be  more  favorable  opportunities  for  obtaining  a  water  supply  in  Dighton 
than  in  Somerset ;  and,  should  it  be  found  upon  further  investigation  that, 
as  now  seems  probable,  the  supply  for  both  towns  should  come  from  sources 
in  the  town  of  Dighton,  the  two  towns  could  be  supplied  more  economically 
from  one  system  of  works  than  from  independent  systems. 

Owing  to  the  somewhat  swampy  character  of  the  water  flowing  in  most 
of  the  streams  in  this  vicinity,  it  is  desirable  that  a  supply  of  good  ground 
water  should  be  obtained  if  possible ;  and  the  Board  advises  that  investiga- 
tions be  made  to  determine  whether  it  is  feasible  to  obtain  a  supply  of  this 
kind,  but  cannot  with  its  present  information  advise  definitely  as  to  the  best 
place  for  making  the  investigations. 

The  Board  will,  if  you  so  request,  give  you  further  advice  later  in  the 
year,  if  you  have  more  definite  information  to  present  as  to  the  feasibility 
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of  obtaining  a  ground-water  supply,  or  should  find  a  more  satisfactory  sur* 
fftce- water  source. 

On  April  26  the  Bt^ard  received  a  further  application  from  the 
lie  petitiuners  tor  further  advice  relative  to  the  use  of  the  water  of 
Pine  Swanij)  Brook  uihI  of  the  Segregauset  Kivor,  or  of  so  much  of 
either  source  ils  may  he  necesi^ary  to  supplement  a  grouud- water 
supply.    The  Board  replied  to  this  second  application  as  follows  :  — 

Bo^TOK,  May  25,  189fi. 

The  State  Board  of  Health  received  from  you  April  2G,  1895^  ati  appli- 
cation for  further  advice  relative  to  usiug,  for  the  water  supply  of  the 
towns  of  DightOD  and  Somerset,  the  water  of  Pine  Swamp  Brook  and  of 
the  Segreganset  River,  or  bo  much  of  the  water  of  either  source  as  may  be  ' 
necessary  to  supplenicut  the  supply  obtuiued  froni  the  gronod.  You  also 
state  that  additional  information  has  heeu  obtained  as  to  the  character  of 
the  ground  in  the  vicinity  of  these  streams* 

The  Board  in  its  last  I'eply  made  the  following  statement:  «' Owing  to 
the  somewhat  swampy  character  of  the  water  flowing  in  most  of  the  streams 
]fi  this  vicinity,  it  is  desirable  that  a  supply  of  good  ground  water  should 
be  obtained  if  possible,  and  the  Board  advises  that  investigations  be  made 
to  determine  whether  it  m  feasible  to  obtain  a  supply  of  this  kind/*  and 
concluded  its  reply  as  follows:  **The  Board  will,  if  you  so  request,  give 
you  further  advice  later  in  the  year,  if  you  have  more  definite  infonnation 
to  present  as  to  the  feasibility  of  obtaining  a  ground- water  supply,  or 
shoold  fiiid  a  more  satisfactory  surface-water  source." 

Farther  examinations  and  analyses  made  by  the  Board  indicate  that  the 
waters  of  Pine  Swamp  BiX)ok  and  the  Segreganset  River,  owing  to  their 
brownish  color  and  accompanying  taste  and  odor,  would  not  be  of  satisfac- 
tory quality  for  water-supply  purposes  unless  taken  indirectly  by  tiltratioa 
through  the  ground. 

The  additional  iuformation  submitted  by  you  as  to  the  character  of  the 
.ground  in  the  viciuity  of  these  streams  was  obtained  by  driving  three  test 
frells  near  the  junction  of  Pine  Swamp  Brook  and  the  Segreganset  River. 
These  testa  show  that  there  is  more  or  less  porous  materia!  lieneath  the  snr-  * 
face  from  which  water  can  be  pumped,  and,  although  the  conditions  do  not 
appear  to  be  favorable  for  obtaining  any  very  abundant  supply  of  ground 
water,  yet  it  may  be  feasible  to  obtain  the  comparatively  small  quantity 
needed  for  these  towns  by  means  of  a  well  supplemented  by  collecting 
pipes  or  galleries  extended  for  a  snfHcient  distance  up  the  valleys  of  the 
Pine  Swamp  Brook  and  the  Segreganset  River. 

No  samples  of  water  were  procured  from  the  wells  during  the  tests ;  baty 
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judging  from  the  analyses  of  samples  of  water  collected  from  a  spring  and 
from  two  wells  not  very  far  away,  it  is  probable  that  the  water  to  be 
obtained  from  the  ground  would  be  of  good  quality. 

The  examinations  have  been  sufficiently  extended  to  indicate  that  the 
ground  in  the  vicinity  of  the  Pine  Swamp  Brook  and  the  Segreganset  River 
is  likely  to  be  the  best  source  within  the  limits  of  these  townd  from  which  to 
take  a  water  supply ;  but  the  information  at  present  available  is  too  limited 
to  enable  the  Board  to  give  a  definite  opinion  upon  this  point. 

Edgartown.  An  application  was  received  from  Joseph  K.  Nye, 
March  12,  1895,  petitioner  for  incorporation  as  the  Edgartown 
Water  Company,  for  the  advice  of  the  Board  relative  to  taking  the 
water  of  certain  springs  in  a  valley  south-west  of  the  village  of 
Edgartown  as  a  source  of  pul)lic  water  supply.  The  Board  replied 
to  this  application  as  follows  :  — 

Boston,  March  26, 1895. 

The  State  Boai*d  of  Health  received  from  you  on  March  12,  1895,  an 
application  relative  to  a  proposed  water  supply  for  Edgartown,  Mass., 
which  contains  the  following  statement:  ''The  proposed  source  of  sup- 
ply is  from  a  tract  of  land  situated  about  four  thousand  feet  in  a  south- 
westerly direction  from  the  village  of  Edgartown.  The  land  is  situated  in 
a  valley  running  in  a  south-easterly  direction,  the  point  of  location  being 
at  the  head  of  this  valley,  something  over  a  mile  from  Edgartown  Harbor. 
At  this  point  are  a  number  of  springs,  and  it  is  proposed  to  drive  a  suffi- 
cient number  of  pipe  wells  to  yield  the  required  amount  of  water." 

The  Board  has  caused  an  examination  of  the  locality  referred  to  to  be 
made  by  one  of  its  engineers ;  but,  as  the  ground  has  not  been  tested  by 
driving  wells  or  otherwise,  it  is  impracticable  at  the  present  time  to  give 
any  definite  opinion  as  to  the  quantity  and  quality  of  water  to  be  obtained 
from  the  proposed  source.  Judging  from  surface  indications,  however,  it 
is  not  improbable  that  a  sufiScieut  quantity  of  water  may  be  obtained  from 
the  ground  in  this  vicinity ;  and,  judging  from  experience  with  the  water 
supplies  of  Cottage  City  and  Vineyard  Haven,  which  are  derived  from 
ground  apparently  similar  in  character,  it  is  probable  that  the  water  will  be 
of  good  quality. 

The  Board  will  advise  you  further  upon  this  subject  when  you  have 
made  tests  of  the  ground  and  have  additional  information  to  present. 

Gloucester.  The  Board  received  the  following  application  July 
3,  1894,  from  the  mayor  of  Gloucester,  for  the  advice  of  the  Board 
relative  to  the  water  supply  of  that  city :  — 
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Gi/orcssTERf  Mam*,  Jtme  30»  18^. 
To  the  StaU  Board  of  Hmlth. 

The  city  of  Gloucester,  by  its  duly  appointed  committee,  desires  and 
respectfully  requestaa  tliat  further  and  more  complete  iuvestigatione  of  its 
present  and  prospective  sources  of  water  supply  be  made  during  this  year^ 
In  oitler  that  safe  and  final  conclusions  may  be  reached  by  the  city  con- 
cerning the  present  and  ultimate  capacities  of  the  sources  from  ivhich  water 
is  now  being  actually  supplied  to  the  cityi  and  those  which  may  be  added 
iu  reinforcement  when  an  increase  becomes  necessary,  among  the  latter  to 
be  included  Chebacco  Pond,  with  its  tributaries  and  water-sheds.  The  city 
desires  that  the  question  of  quality,  io  each  case,  be  exhaustively  consid- 
ered J  that  present  and  future  improvements  which  may  be  necessary  to 
raise  the  quality  to  the  highest  degree  attainable  with  reasonable  economy 
be  indicated ;  and  that,  so  far  aa  possible,  some  idea  of  the  relative  costs 
of  making  these  impi-ovements  in  each  case  be  given. 

Dii*ection8  bare  been  given  to  the  city  engineer  "  to  obtain  all  records 
of  varying  deptlm  of  water  in  the  preseut  sources  and  kindred  data  which 
may  have  any  bearing  upon  tlie  ciise,"  and  the  city  engineer  will  follow  any 
snggestions  which  the  Board  may  give  in  this  line,  and  will  promptly  make 
such  returns  as  the  Board  may  indicate. 

The  city  desires  and  respectfully  requests  that  analyses  of  the  waters  of 
the  sources  mvolved  be  made  with  regularity  during  the  remainder  of  this 
year,  the  samples  to  be  taken  simultaneously,  if  practicable. 

For  the  joint  special  committee  on  water  supply  of  the  city  of 
Gloucester, 

(Signed)  Benj*  F.  Cook, 

Mayor^  arid  Chaimmn  of  CofnmUUt. 


To  this  application  the  Board  replied  a.**  follows :  — 

Boston,  April  12,  1895, 

In  accordance  with  your  request,  an  engineer  of  the  Boartl  visited  your 
present  nnd  pros(>ective  sources  twice  in  the  month  of  July,  18V* 4,  and  made 
arrangements  for  having  samples  of  water  Uken  from  the  present  sources 
by  your  city  engineer,  acting  in  conjunction  with  a  representative  of  the 
Gloucester  Water  Company,  and  from  prospective  sources  by  your  ci*y 
engineer.  These  samples  were  collected  about  once  a  montli  until  Feb- 
ruary, 1895,  making  the  totid  numl>er  of  samples  collected  antt  analyzed  64. 

From  time  to  time  your  city  engineer  aud  Mr.  Percy  M.  Blake,  the  engi- 
neer especially  engaged  npon  the  water-supply  investigation,  have  funiisbed 
information  and  plans,  giving  the  results  of  surveys  and  observations 
bearing  upon  the  qticstion  of  the  capacity  of  present  and  proposed  sources; 
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and,  finally,  we  have  received  the  supplementary  report  of  Mr.  Blake  upon 
a  municipal  water  supply  for  the  city  of  Gloucester,  dated  March  9,  1895. 

With  the  information  thus  furnished  and  that  obtained  by  several  exam- 
inations made  by  an  engineer  of  this  Board,  the  questions  submitted  by 
you  have  been  carefully  considered. 

The  conclusions  reached  by  the  Board  as  a  result  of  this  consideration 
are  substantially  the  same  as  those  contained  in  the  reply  to  you  upon  the 
same  subject,  dated  April  27,  1894,  which  were  as  follows :  — 

^'The  Board  finds  that  the  present  sources  have  sufficient  capacity  in  a 
dry  year  to  supply  the  quantity  of  water  now  used  by  the  city ;  but  the 
population  now  supplied  is  much  less  than  the  total  population,  and  the 
amount  of  water  consumed  is  increasing  from  year  to  year,  so  that  it  will 
be  necessary  before  long  either  to  develop  the  sources  now  used  or  to  obtain 
a  further  supply  from  other  sources.  If  the  present  sources  and  those  in 
their  vicinity  should  be  fully  developed  they  would  furnish  fully  double  the 
quantity  of  water  now  used,  and  make  a  further  supply  unnecessary  at  the 
present  time. 

*'  The  water  supplied  from  the  present  reservoirs  of  the  Gloucester  Water 
Company  is  practically  free  from  pollution  by  sewage,  and  in  other 
respects  it  is  a  fairly  satisfactory  water  for  the  purposes  of  a  public  water 
supply,  and  is  somewhat  better  at  the  present  time  than  the  water  in  Che- 
baeco  Lake.  It  could  undoubtedly  be  improved,  however,  by  the  removal 
of  stumps,  soil  and  vegetable  matter  from  the  bottom  and  sides  of  the 
reservoirs.  The  water  from  other  sources  near  the  present  ones  in  West 
Gloucester  has  not  been  analyzed,  but  from  an  examination  of  these 
sources  it  seems  probable  that  they  will  furnish  as  good  water  as  the 
sources  now  supplying  the  city. 

"  Chebacco  Lake  will  furnish  a  somewhat  larger  quantity  of  water  than 
could  be  obtained  from  all  of  the  available  sources  in  West  Gloucester  if 
they  were  fully  developed,  and  is  probably  the  most  available  source  of 
water  supply  for  Gloucester,  independent  of  the  present  works.  As 
aheady  indicated,  the  water  is  not  quite  as  good  as  that  now  supplied  to 
the  city,  and  it  is  doubtful  if  it  would  prove  a  satisfactory  water  for  water- 
supply  pui-poses  unless  improved  in  some  way,  which  cannot  be  determined 
with  the  information  now  available. 

"  The  Chebacco  ponds  are  located  in  the  towns  of  Essex,  Hamilton  and 
Wenham,  and  are  only  a  short  distance  from  Manchester,  and  may  prove 
the  most  available  source  of  water  supply  or  additional  water  supply  for 
these  towns ;  moreover,  it  is  not  improbable  that  they  may  prove  the  most 
available  source  from  which  to  take  an  additional  water  supply  for  Salem 
and  Beverly,  when  the  capacity  of  the  sources  from  which  these  places  are 
now  authorized  to  take  water  has  been  reached.  Under  these  circum- 
stances, the  Board  is  of  the  opinion  that  the  Chebacco  ponds  are  not  at 
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present  the  moet  appropriate  source  of  supply  for  the  city  of  Gloucester  j 
and  if  rights  In  these  pouds  are  granted  to  Gloucester,  they  should  be 
Umited  by  proper  reservatioua  for  other  places." 

Now  that  further  iuformatiou  m  uvailable  and  further  exam inatiotjs  have 
l>eeE  made,  the  Board  is  enabled  to  give  more  specific  advice  in  some 
respecta  aud  to  answer  more  fully  the  questions  asked  by  you. 

The  Board  now  believes  that  tbe  present  sources  and  others  in  their 
vicinity  can,  at  a  reasonable  cost,  be  improved  and  developed  to  such  an 
extent  that  they  will  furnish  about  tliree  times  the  quantity  of  water  now 
tiseil,  aud  tbe  qiiaUty  of  the  water  to  be  obtained  from  the  atkled  sources 
will  be  as  good  or  better  than  that  now  supplied  to  the  city  from  the 
present  sources. 

The  nature  of  the  work  to  be  done  to  improve  tbe  quality  of  the  water 
of  the  sonrces  now  used  is,  as  indicated  in  the  fonner  reply,  the  removal 
of  stumps,  soil  and  vegetable  nuitter  from  the  bottom  and  sides  of  the 
reeeiToirs.  In  adding  new  sources  tbe  same  policy  should  be  pursued  with 
regard  to  any  reservoirs  which  may  be  built,  and  suitable  channels  should 
also  be  provided  for  collecting  and  conveying  the  water  to  the  reser>'oii*s 
in  such  a  manner  that  it  will  not  be  injuriously  affected  by  coming  in  eon- 
tact  with  leaves,  peat  and  other  vegetable  matter  in  swamps. 

Chebacco  Pond  will  furnish  a  somewhat  larger  quantity  of  water  than 
all  of  the  available  sources  in  West  Gloucester,  when  developed  as  above 
indicated;  but  the  quality  of  its  water  is  not  quite  as  good  as  that 
lapplied  from  the  sources  now  used,  and  would  compare  still  more 
unfavorably  with  the  qimlity  of  the  water  to  l>e  obtained  from  the  West 
Gloucester  sources  when  improved  and  developed.  The  investigations 
thus  far  made  have  not  shown  that  the  quality  of  the  lake  water  can  be 
improved  at  what  would  be,  at  the  present  time,  a  reasonable  cost. 

The  cost  of  taking  water  fi"om  Chebacco  Lake  would  be  considerably 
larger  than  that  of  properl}^  developing  all  of  the  available  sources  in  West 
Gloucester,  with  the  further  disadvantage  in  the  former  case  that  practi- 
cally the  whole  expenditure  has  to  be  made  at  one  time,  while  in  the  latter 
the  expenditures  for  different  additions  and  develftmients  can  be  made  from 
time  to  time,  as  an  increased  amount  of  water  i^Heded. 

If  the  city  of  Gloucester,  by  reason  of  its  growth  and  the  increased  use 
of  water,  should  reach  the  capacity  of  the  sources  in  West  Gloucester, 
Chebacco  Lake  will  prolial>ly  be  at  such  ihm  the  most  appropriate  source 
tfom  which  to  take  an  additional  water  supply. 


GnEEVFTKLD,  An  application  was  received  from  the  selectmen 
of  Grcenticlil,  Nov.  30,  1<S!,I4,  fur  the  adx^ice  of  the  Board  relative 
to  taking  an  additional  supply  of  water  for  the  town  from  the  Green 
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River  at  a  point  near  the  "  Poor  Farm."    The  Board  replied  to  this 
application  as  follows  :  — 

Boston,  March  16,  1805. 

You  state  that  it  is  the  purpose  to  take  water  at  a  point  on  the  west 
boundary  of  land  owned  by  the  town  of  Greenfield  and  known  as  the 
"  Poor  Farm ; "  and  the  Boaixi  has  since  been  informed  that  the  water  is  to 
be  taken  from  a  crib  or  well  sunk  in  the  gravel  beside  the  river,  rather  than 
dhrectly  from  the  river  itself.  It  is  further  understood  that  this  supply  is 
to  be  obtained  by  pumping,  and  is  to  supplement  the  present  gravity  supply 
from  Glen  Brook  during  the  drier  portion  of  the  year. 

The  water  of  the  Green  River  is  somewhat  harder  than  that  obtained 
from  the  present  source,  but  is  not  hard  enough  to  be  objectionable.  In 
other  respects  the  analyses  indicate,  as  far  as  analyses  can,  that  the  water 
is  of  excellent  quality  for  all  the  purposes  of  a  public  water  supply.  There 
is  a  risk,  however,  in  taking  water  directly  from  a  stream  which  has  any 
population  near  it.  But,  in  the  present  case,  the  risk  is  comparatively 
slight  on  account  of  the  extremely  small  population.  Still  it  would  be 
advisable  to  take  the  water  from  a  well  sunk  near  the  river,  as  proposed^ 
in  preference  to  taking  it  directly  from  the  river. 

Before  sinking  a  well  of  this  kind,  examinations  should  be  made  to  de- 
termine that  the  material  adjacent  to  the  river  is  porous  to  a  considerable 
depth  below  the  level  of  the  water  in  the  river;  and,  if  such  material 
should  not  be  found  at  the  point  indicated  in  your  application,  the  Board 
advises  that  you  should  make  similar  examinations  of  the  ground  beside 
the  river  near  the  point  where  Allen  Brook  enters  it,  as  the  examinations 
made  by  one  of  the  engineers  of  the  Board  indicate  that  favorable  ground 
in  which  to  sink  a  well  may  be  found  at  this  place. 

Groton.  The  committee  on  water  supply  of  Groton  applied  to 
the  Board  Jan.  12,  1895,  for  its  advice  relative  to  Baddacook  Pond 
and  springs  near  Cady  Pond  as  sources  of  water  supply  for  Groton. 
The  Board  replied  to  ^is  application  as  follows  :  — 

flK  Boston,  Nov.  4,  1895. 

The  Board  has  causea  an  examination  of  these  sources  to  be  made  by 
one  of  its  engineers,  and  samples  of  the  water  to  be  analyzed. 

The  quality  of  the  water  of  springs  near  Cady  Pond  is  excellent  in 
most  respects,  but  its  hardness,  which  appears  to  be  due  to  the  presence 
of  limestone  in  the  ground  through  which  the  water  percolates,  is  such  as 
to  make  it  very  unsatisfactory  for  many  of  the  purposes  of  a  public  water 
supply.  There  is  much  doubt  also  as  to  whether  the  quantity  of  water 
which  the  springs  would  furnish  in  a  very  dry  season  would  be  sufficient 
for  the  supply  of  the  town  after  water  shall  have  come  into  general  use. 
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Bnddaeook  Pond  would  furnish  an  abundaot  supply  of  water  for  tbe 
towD,  and  chenucal  analyses  show  that  its  hardness  would  be  only  about 
one-third  of  that  of  the  springs  near  Cady  Pond,  The  water  is  somewhat 
colored,  however,  and  contams  a  considerable  amount  of  organic  oiatter. 
Microscopical  examinations,  moreover,  iodicate  that  it  may  contain  at 
times  in  summer  a  considerable  number  of  minute  organisms,  which  impart 
to  water  an  unpleasant  taste  or  odor. 

With  regard  to  the  comparative  merits  of  the  two  aourccs,  it  may  be 
said  that  Baddacook  Pond  would  be  preferable  as  a  source  of  public  wjter 
supply,  all  things  considered,  to  the  springs  near  Cady  Pond,  but  there  is 
no  doubt  that  if  a  source  capable  of  furnishing  a  sufllcient  supply  of 
ground  water  of  good  quality  could  be  obtained,  it  would  be  more  satis- 
factory than  the  water  of  Baddacook  Pond.  With  a  view  to  learning 
whether  it  was  feasible  for  the  town  to  obtain  a  ground-water  supply 
within  a  reasonable  distance,  the  Board  has  caused  an  examination  to  be 
made  in  a  general  way  of  the  territory  in  the  vicinity  of  tbe  town.  As  a 
result  of  this  investigation,  the  Board  finds  that  the  surface  indications 
appear  to  be  favorable  to  obtaining  a  consideralde  quantity  of  water  from 
tbe  ground  at  several  places,  the  most  favorable  being  in  the  vicinity  of 
Baddacook  Pond,  particularly  along  tbe  south-westerly  side  of  tbe  pond 
and  ia  the  valley  of  a  small  tributary  which  enters  the  pood  on  its  westerly 
side.  Chemical  examinations  of  the  water  of  springs  in  the  latter  locality 
indicate  that  the  hardness  of  the  water  is  about  the  same  as  that  of  the 
water  of  Baddacook  Pond, 

The  Board  would,  therefore,  advise  that,  before  deciding  definitely  upon 
a  source  of  supply,  further  investigations  be  made,  with  a  view  to  deter- 
mining whether  it  is  feasible  to  obtain  from  tbe  ground  at  either  of  these 
places  a  water  of  satisfactory  quahty  and  in  sutlkient  quantity  for  the 
supply  of  the  town.  The  Board  will,  upon  application,  advise  you  fur* 
ther  in  this  matter  when  you  have  additional  information  to  present, 

Hatfield.  The  scleetnien  of  Flatfield  applied  to  the  Board  Jan. 
24,  l^i*5,  for  its  advice  relative  to  taking  the  water  of  a  hn^ok  in 
the  westerly  part  of  the  town  as  a  source  of  public  water  supply  for 
Hatfield.     The  Boiird  replied  as  follows  :  — 


Boston,  March  1,  1896. 

At  the  time  when  an  engineer  of  the  Board  visited  Hatfield  to  esandne 
proposed  source,  there  was  so  much  snow  upon  the  ground  that  it  was 
not  feasible  to  reaeli  the  site  which  jour  engineers  regarded  as  most 
satisfactory  for  the  proposed  dam,  but  he  fiocceeded  in  obtaining  a  sample 
of  water  from  the  brook  between  the  upper  and  lower  sites  for  the  dam. 
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The  analysis  of  this  sample,  taken  in  connection  with  the  character  of  the 
water-shed,  indicates  that  the  water  is  of  excellent  quality  for  the  purposes 
of  a  public  water  supply. 

It  was  not  feasible  under  the  circumstances  to  judge  from  an  examina- 
tion of  the  locality  whether  the  brook  at  the  upper  site  will  furnish  a  suffi- 
cient quantity  of  water  for  the  town ;  but  the  report  of  your  engineers  of 
the  measured  flow  in  September,  1894,  indicates  that  it  will  do  so. 

The  Board  regards  the  source  as  an  appropriate  one  from  which  to  take 
a  water  supply  for  the  town  of  Hatfield. 

Haverhill.  The  water  board  of  Haverhill  applied  to  the  State 
Board  of  Health  Jan.  15,  1895,  for  its  advice  relative  to  introducing 
an  additional  supply  of  water  for  Haverhill  from  East  Meadow  River 
in  that  city  by  constructing  a  dam  and  making  a  storage  basin,  the 
water  to  be  pumped  from  this  basin  to  Lake  Kenoza,  the  source  of 
the  present  high-service  supply  of  the  city.  The  Board  replied  to 
this  application  as  follows  :  — 

Boston,  Jane  6, 1895. 

Regarding  this  source  of  supply  and  the  method  of  utilizing  the  water 
from  it  you  make  the  following  statement :  — 

'^  This  additional  supply  for  the  city  of  Haverhill  is  proposed  to  be  taken 
from  the  East  Meadow  River,  in  the  easterly  portion  of  the  city,  at  Mill- 
vale,  where  it  is  proposed  to  construct  a  dam  and  create  a  storage  basin. 
The  area  of  the  basin  will  be  approximately  47  acres ;  the  depth  of  water 
at  the  dam  will  be  about  14  feet  in  the  deepest  place.  The  estimated 
capacity  of  this  basin  is  118,000,000  gallons.  It  is  proposed  to  remove  all 
mud  aud  vegetable  matter  from  the  site  of  the  basin.  The  area  of  the 
water-shed  above  the  dam  is  approximately  7.75  square  miles. 

''A  pumping  station  will  be  erected,  with  a  pumping  plant  of  sufficient 
capacity  to  pump  all  of  the  water  needed  in  any  year,  during  the  five  or 
six  months  of  gi'eatest  flow.  The  water  to  be  pumped  through  about  one 
mile  of  twenty-four-inch  pipe  to  Kenoza  Lake,  the  souroe  of  the  present 
high  service  supply  of  Haverhill. 

''This  lake  has  an  area  of  225  acres  at  elevation  110.  The  estimated 
storage  capacity  is  600,000,000  gallons  in  the  upper  ten  feet  in  depth,  or 
to  the  top  of  the  intake  of  the  new  pumping  station  proposed  to  be  built  at 
Kenoza  Lake  in  connection  with  this  improvement. 

"The  difference  in  level  of  the  Millvale  basin  and  Kenoza  Lake  is  64 
feet,  the  proposed  high-water  level  of  the  former  being  at  elevation  46. 

"  The  plan  of  operation  will  be  to  pump  the  flow  of  East  Meadow  River 
into  Kenoza  Lake  and  store  it  there,  using  the  storage  in  the  Millvale  basin 
if  necessary. 


'*  This  basin  will  equalize  the  flow  of  the  gti*eam  and  allow  of  a  pamp 
'  being  used  of  no  greater  capacity  than  the  average  daily  flow  for  tlie 
month,  or  as  much  of  it  as  is  required  by  the  consiiiuptioii." 

Yonr  application  was  accompanied  by  the  report  and  plans  of  your 
engineer,  Mr.  Freeman  C.  Coitin,  relative  to  providing  an  additional  water 
supply  for  your  city. 

The  State  Board  of  Health  has,  from  time  to  time,  for  many  years, 
nnalyzec^l  samples  of  water  from  the  present  sources  of  supply,  viz*,  Kenoza 
Lake,  Crystal  Lake,  Round  Pond  and  Plug  Pond,  and  regards  the  water 
from  all  tliese  sources  except  Plug  Poud  as  of  suitable  quality  at  the 
present  time  for  drinking. 

The  amount  of  water  consnmed  by  the  city  is  not  deflnitely  known, 
bec&ase  only  the  portion  pumped  from  Kenoza  Lake  is  measured,  but^ 
jndglllg  from  the  estimates  made  by  your  engineer  and  similar  estimates 
nmde  by  an  engineer  of  this  Board,  the  average  consumption  of  water 
during  the  three  years  from  1832  to  18t)4,  inclusive,  was  2,800,000  gallons 
per  day,  which  is  in  excess  of  the  capacity  of  the  present  sources  of  sujiply, 
-exclusive  of  Plug  Pond,  in  a  series  of  dry  years.  It  therefore  follows 
that  an  additional  supply  should  be  provided  at  once,  or  that  measures 
should  be  taken  promptly  to  diminish  the  eoii8umj>tion  of  water. 

The  amount  of  water  consumed  in  Haverhill  is  very  large  in  proportion 
to  its  population,  as  will  l>e  seen  by  the  following  comparison  with  the  con- 
sumption in  other  cities  in  the  State  where  the  manufacture  of  boots  and 
^hoes  is  the  chief  industry  :  — 


Same  or  Citt. 

Ettlmatcd  I»opa- 

AVKkAoc  Daily  CoKsiriiKrioN  or 
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Lynn  ( including  Saugus),      . 
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Brot-ktou,         ..,.., 
Marlborough, »        ..... 
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15,524 

3,770,000 
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767.000 

441,000 

55 
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26 
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There  is  no  doubt  that  the  consumption  of  water  in  Haverhill  is  unusu- 
ally large,  and  that  it  would  be  feasible  to  dimiuish  it  by  prcveutiug  the 
leakitge  and  waste  of  water  to  such  an  extent  that  the  present  sources 
would  supply  considerably  more  than  the  present  population. 

Analyses  of  samples  of  water  coUected  from  the  East  Meadow  River  at 
the  site  of  the  profiosed  storage  reservoir,  together  with  an  examination  of 
the  drainage  area  of  this  river,  show  that  the  water  is  practically  free  fmm 
pollution  by  sewage,  but  that  it  contains  organic  matter,  and  has  a  brown- 
ish color  derived  mainly  from  the  swamps  upon  the  water-shed ;   so  that,  if 


J 
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conveyed  directly  to  the  city,  it  would  be  less  attractive  in  appearance  and 
probably  less  palatable  than  the  water  from  the  present  sources. 

This  objection  would  be  overcome  to  a  large  extent  by  pumping  the 
water  into  Eenoza  Lake.  The  mingled  waters  will  be  of  much  'better 
quality  than  the  water  of  the  East  Meadow  River,  and  will  bleach  and  other- 
wise improve  in  quality  by  storage  in  the  lake.  When  it  becomes  neces- 
sary to  take  a  large  proportion  of  the  water  from  the  East  Meadow  River, 
it  may  prove  desirable  to  improve  the  quality  of  the  water  of  the  river  by 
thoroughly  draining  the  swamps  upon  the  water-shed,  so  that  the  water  will 
not  take  up  so  large  an  amount  of  organic  and  coloring  matter.  If  the 
population  upon  the  water-shed  of  the  river  should  increase  materially,  it 
may  be  necessary  to  take  efficient  measures  to  prevent  the  waste  matters 
from  entering  the  river. 

Owing  to  the  large  size  of  the  water-shed  of  the  East  Meadow  River 
above  the  proposed  dam,  there  is  no  doubt  that  the  quantity  of  water  which 
flows  in  the  river  during  the  year  is  much  larger  than  the  quantity  flowing 
into  all  of  the  present  sources ;  and,  since  the  ponds  and  lakes  now  in  use 
have  a  very  large  storage  capacity,  a  large  additional  supply  could  be 
obtained  by  pumping  the  portion  of  the  flow  of  the  river  which  could  be 
made  available  without  constructing  a  storage  reservoir  upon  it.  A  still 
larger  supply,  however,  can  be  obtained  by  constructing  the  proposed 
storage  reserv'oir  upon  the  river,  and  if  all  of  the  mud  and  vegetable 
matter  is  removed  from  its  site,  as  proposed  by  you,  the  quality  of  the  water 
should  improve  rather  than  deteriorate  by  storage  in  this  reservoir. 

As  the  result  of  all  of  its  examinations,  the  Board  believes  that  the 
proposed  source  can  be  made  to  furnish  a  water  of  satisfactory  quality,  and 
that  it  is  the  most  appropriate  source  from  which  to  take  an  additional 
water  supply  for  the  city  of  Haverhill. 

HoLDEN.  The  committee  on  water  supply  for  the  town  of  Holden 
applied  to  the  Board  Jan.  23,  1805,  for  its  advice  relative  to  taking 
the  water  of  Pine  Hill  Reservoir  in  that  town  as  a  source  of  domes- 
tic  water   supply.      The    Board    replied    to    this   application   as 

follows :  — 

Boston,  March  19, 1895. 

The  proposed  source  would  furnish  an  abundafit  supply  of  water,  but  the 
quality  is  likely  to  be  somewhat  unsatisfactory  unless  the  town  obtains  con- 
trol of  and  improves  the  reservoir,  which  was  not  originally  prepared  with  a 
view  to  storing  water  for  domestic  use,  and  is  now  drawn  very  low  in  dry 
seasons  for  use  at  the  mills  below,  and  improves  the  quality  of  the  water 
entering  the  reservoir  by  preventing  the  discharge  of  manufacturing  wastes 
into  it,  and  by  draining  swamps  above  the  reservoir. 
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In  addition  to  the  objection  that  this  water  is  not  likely  to  be  wholly  sat- 
isfactory in  quality,  there  is  the  further  objection  that  the  reservoir  is  not 
high  enough  to  furnish  by  gravity  an  efficient  fire  senice  in  the  town. 

In  view  of  these  unfuvorable  features  of  the  source  proposed  by  you, 
the  Board  has  caosed  a  further  examination  of  Muschopauge  Pond  in  the 
town  of  Rutland  to  be  made,  in  order  to  ascertain  whether  this  Bource, 
which  has  recently  been  considered  in  connection  with  a  proposed  water 
supply  for  Rutland,  is  not  also  an  appropriate  source  of  supply  for  Iloldeu, 
This  pond  will  furnish  a  water  of  better  quaUty  than  Pine  Hill  Reserv^oir, 
and  is  high  enough  to  provide  by  gravity  an  ample  pressure  for  fire  pur- 
poses in  all  parts  of  Holdeu,  and  the  Cfuantityof  water  is  suflkient  for  both 
towns* 

MeaBurements  from  the  State  map  indicate  that  the  additional  length  of 
main  pii>e  required  to  t^ke  water  from  the  poud  instead  of  from  Pine  Hill 
Re»er\'oir  will  be  about  0.7  of  a  mile  ;  but  the  advantagCB  of  taking  a  water 
supply  from  this  source  are  so  great  that  the  Board  regards  it  a  more  appro- 
priate Bonrce  for  the  town  of  Holden  than  the  one  proposed ;  subject, 
howcTer,  to  tlie  right  of  the  town  of  Rutland  to  take  as  much  water  as  it 
ueieds  from  the  pond. 


I 


HoLYOKE,  An  application  was  received  from  the  wutci'  board 
of  Ilolyoke  Nov.  29,  18115,  for  the  advice  of  the  State  Btmrd  of 
Health*  relative  to  a  propo.sed  additional  water  sujiply,  to  bo  taken 
from  the  south-west  branch  of  the  Manhau  liiver  at  a  point  about 
two  and  one-half  miles  above  Ruseellville, 

Tlie  Board  replied  to  this  application  as  folloTvs  :■ — 

BoaTOx,  Jan.  3,  L899. 

The  State  Board  of  ITealth  received  from  yon  on  Nov.  22,  1895,  an 
application  with  reference  to  a  proposed  additional  water  supply  for  the 
city  of  Holyoke,  to  be  taken  from  the  south-west  branch  of  the  Blauhan 
River,  at  a  point  just  below  the  con^uence  of  the  Mauhau  and  Tucker 
brooks*  about  two  and  one-half  miles  above  the  village  of  Rnssellville  in  the 
town  of  Southampton*  You  propose  at  lii*Bt  to  divert  the  natural  flow  of 
the  brook  through  a  twenty-inch  or  tweaty-four-inch  pipe  into  Ashley  Poud, 
one  of  your  present  sources  of  sitpply,  by  gravity,  and  subsequently,  when 
the  increase  in  the  use  of  water  by  the  city  makes  necessary  a  larger  snpply 
than  the  natural  flow  of  the  brook  will  furnish  in  eonnection  with  present 
sources,  you  propose  to  construct  storage  resen'oirs  at  favorable  sites 
upon  the  stream  and  its  tributaries. 

Your  investigations  with  reference  to  storage  reseivoii's  upon  the  water- 
shed of  the  proposed  source  indicate  that  a  reseivoir  of  a  capacity  of  about 
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760,000,000  can  be  constructed  on  the  Manhan  Brook,  about  one  and  one- 
half  miles  above  its  junction  with  Tucker  Brook,  and  that  another  reservoir 
of  large  capacity  can  be  constructed  at  the  junction  of  Manhan  and  Tucker 
brooks. 

The  Board  has  caused  an  examination  of  the  proposed  source  of  supply 
to  be  made  and  samples  of  the  water  sent  in  by  you  to  be  analyzed.  These 
analyses  indicate  that  the  water  of  the  proposed  source  is  soft,  and  other- 
wise of  good  quality  for  domestic  use. 

This  water-shed,  when  developed  by  the  construction  of  storage  reser- 
voirs at  the  sites  indicated,  will,  in  connection  with  your  present  sources, 
furnish  a  sufficient  supply  for  the  city  for  a  very  long  time  in  the  future  at 
the  present  rate  of  increase  in  population,  if  the  consumption  of  water  does 
not  exceed  about  90  gallons  per  inhabitant. 

The  taking  of  the  proi)08ed  source  by  Holyoke  does  not  appear  to  con- 
flict with  the  interests  of  other  gi-owing  communities  in  the  vicinity,  so  far 
as  the  future  water  supply  of  these  places  is  concerned,  and  the  source  is 
an  appropriate  one  for  additional  water  supply  for  Holyoke. 

The  question  as  to  the  size  of  pipe  to  be  used  for  conveying  water  from 
the  south-west  branch  of  the  Manhan  River  to  Ashley  Lake  is  largely  one 
of  cost,  and  depends  to  a  considerable  extent  upon  the  future  growth  of 
the  city.  If  the  city  should  continue  to  grow  for  many  years  in  the  future 
at  about  the  same  rate  that  its  past  growth  seems  to  indicate,  there  will 
probably  be  little  difference  in  the  ultimate  cost  whether  a  twenty-inch  or 
twenty- four- inch  pipe  is  used.  If  the  increase  in  population  and  in  the  use 
of  water  should  be  less  rapid  in  the  future  than  in  the  past,  a  twenty-inch 
pipe  would  probably  be  somewhat  more  economical.  There  is  an  advan- 
tage in  the  use  of  the  larger  pipe,  however,  in  that,  even  before  its  full 
capacity  is  required  to  prevent  a  shortage  of  water,  it  would  be  of  great 
advantage  in  filling  the  present  ponds  and  reservoirs  in  the  spring,  keeping 
them  at  a  higher  level  in  the  summer,  and  maintaining  a  better  quality  of 
water. 

Kingston.  In  the  report  of  the  Board  for  1888  the  following 
statement  appears  in  regard  to  the  water  supply  of  Kingston :  — 

In  the  town  of  Kingston  there  are  at  present  two  water  supplies,  one  of 
which,  supplying  water  for  about  forty  or  fifty  families,  has  for  many 
years  conveyed  its  supply  to  the  houses  for  a  considei-able  part  of  the 
distance  in  a  lead  pii)e  one  and  one-half  inches  in  diameter.  As  there 
was  some  apprehension  in  the  town  lest  injury  might  occur  to  the  persons 
using  this  water,  it  was  thought  best  to  refer  the  matter  to  the  State 
Board  of  Health.  It  was  stated  that  in  certain  instances  persons  who  used 
the  water  had  been  made  ill.     So  far  as  could  be  learned,  however,  the 
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symptoms  which  had   been  referred  to  this  cause  were  not  indicative  of 
lead-poisoning. 

Samples  of  the  water  were  obtained  from  the  pipes  at  Kingston,  and 
submitted  to  chemical  analysis.  The  result  of  the  analysis  in4icaterl  that 
the  water  was  dissolving  quautities  of  lead,  so  minute  that  they  could  not 
be  regarded  as  injurious  to  health ;  but  the  fact  that  any  lead  was  die- 
solved  by  this  water  may  imply  that  under  certain  circumstances  the 
quantity  of  lead  contained  inay  be  large  enough  to  become  injurious,  and 
we  are  glad  to  learn  that  since  the  date  of  this  inquiry  the  works  of  the 
Aqueduct  Company  have  been  bought  by  the  town  of  Kingston,  and  the 
I  of  the  lead  pipe  discontinued. 


The  public  water  supply  of  the  town,  after  the  general  introduc- 
tion of  water  and  the  discontinuance  of  the  works  of  the  old 
company ^  vraa  obtained  frtjin  a  well  near  the  mill-pond  upon  the 
Joue^  River.  This  was  .sul>scf|uently  increased  by  means  of  a 
filter-gallery  about  three  hundred  feet  in  length,  extending  along 
the  flunk  of  the  pond  and  river  ahove  the  well.  In  1891  the  filter- 
gallery  wa.s  still  further  extended  to  a  length  of  about  twelve  hun- 
dred feet- 

In  August,  lH*ir>,  information  was  received  by  the  Board  from 
several  sources  that  ])er.son.s  usin«:  the  water  t)f  tlie  Kingstoji  water 
supply  exhibiteil  well-nmrked  symptoms  of  lea<l-poisoning,  Alxjiit 
the  same  time  a  verbal  i-equest  was  made  by  the  Kingston  water 
hoard  that  an  analysis  i)f  tlie  water  sujiplied  by  the  town  should  be 
made.  The  Ikuird  then  caused  an  investigation  to  be  made,  which 
showed  conclusively  that  at  least  twenty-five  of  the  consumers  of 
the  water  of  the  public  supply  at  Kingston  presented  undoulited 
symptoms  of  lead-p(dsoning* 

The  following  conditions  were  also  found  to  exist:  — 

An  unusually  free  u-^e  of  lead  pipe  through  the  town.  The  ser- 
vice pipes  were  all  uf  lead,  and  tlie  average  distance  of  the  houses 
fi'om  the  street  is  greater  than  timt  which  prevails  in  most  viUages, 
so  that  longer  pipes  are  necessary  for  supplying  the  houses.  There 
are  several  instances  in  which  h(»uses  are  situated  at  an  unusual 
distance  from  tlxo  street  main,  so  that  several  hundred  feet  of  lead 
pipe  are  used  to  connect  the  house  witli  the  main,  and  in  tliesc 
instances  the  most  severe  cases  of  lead-poisoning  have  occurred. 
In  one  instance,  where  there  were  li>ng  strctehes  of  h^ad  pipe,  the 
people  did  not  suHer,  and  in  these  cases  it  was  found  tliat  care  wa^^ 
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taken  not  to  use  the  water  which  had  remained  in  the  pipes  over 
night,  but  to  let  it  run  off  before  using.  Samples  of  water  were 
obtained  from  the  taps  at  several  houses,  the  water  having  been 
allowed  to  stand  over  night  in  the  pipes,  and  in  nearly  every  in- 
stance the  amount  of  lead  found  to  exist  in  such  samples  was  found 
to  be  considerably  beyond  the  limits  usually  regarded  as  dangerous 
to  health.  These  amounts  were  found  to  be  as  high,  in  several 
instances,  as  ^,  |^  and  |  grains  per  gallon. 

In  consequence  of  the  results  of  these  investigations,  the  Board 
sent  the  following  communication  to  the  board  of  water  commis- 
sioners of  Kingston :  — 

Boston,  Sept.  28,  1806. 

The  State  Board  of  Health  has  considered  your  request  for  advice  in 
regard  to  the  healthfulness  of  the  present  water  supply  of  the  town,  and, 
though  not  having  completed  its  investigations,  it  has  found  that  the  use 
of  lead  pipes  in  the  distribution  of  this  water  has  seriously  injured  the 
health  of  many  citizens  of  the  town,  and  endangers  the  health  of  all  who 
use  the  water  so  conveyed. 

The  Board,  therefore,  recommends  the  immediate  removal  of  all  lead 
pipes  in  the  town,  wherever  they  are  used  for  conveying  water  for  domestic 
use,  either  as  service  pipes  or  as  street  mains. 

The  general  subject  of  lead-poisoning  will  receive  fuller  attention 
in  a  later  report  of  the  Board. 

Leicester.  An  application  was  received  from  the  water  com- 
missioners of  Leicester,  Jan.  29,  1895,  for  the  advice  of  the  Board 
relative  to  taking  the  water  of  Asnebumskit  Pond  in  the  town  of 
Paxton  as  an  additional  source  of  water  supply  for  Leicester.  The 
Board  replied  to  this  application  as  follows  :  — 

Boston,  Feb.  6,  1895. 

The  State  Board  of  Health  received  from  you  on  Jan.  29,  1895,  an 
application  relative  to  taking  an  additional  water  supply  for  the  Leicester 
water  supply  district  from  Asnebumskit  Pond  in  the  town  of  Paxton,  and 
on  the  same  day  received  an  application  from  the  selectmen  of  the  town 
of  Paxton  relative  to  taking  a  water  supply  for  that  town  from  the  same 
source. 

The  examinations  made  by  the  Board  lead  it  to  conclude  that  the  water 
of  this  pond  is  of  suitable  quality  for  all  the  purposes  of  a  public  water 
supply,  although  it  would  be  advisable  to  take  first  the  water  of  certain 
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springs  at  the  Boutberly  end  of  the  pond  to  the  extent  of  their  capacity  on 
account  of  the  better  quality  of  the  wiit*?r,  and  to  supplement  the  eopply 
from  these  springs  with  water  taken  from  the  pond.  The  pond  will  furnisli 
a  sufficient  quantity  of  water  to  meet  the  requirements  of  both  communi- 
ties, and  fiom  its  situation  with  relation  to  the  sources  which  at  present 
supply  Leicester  with  water  by  gravity  and  to  the  town  of  Paxton^  the 
Board  regaMs  it  as  an  appropriate  source  of  water  supply  for  both  places. 


LE03nxsTER.  An  application  was  received  June  6,  1895,  from 
the  water  committee  of  Leominster,  for  the  advice  of  the  Board 
relative  to  an  additional  water  supply  to  be  obtained  by  construct- 
ing reservoirs  upon  Fall  Brook  in  that  town.  The  Board  replied  to 
this  application  as  follows :  — 

BosTOXp  Aug.  12,  1896. 

The  State  Board  of  Health  received  from  you  on  June  6,  1895,  an 
application  relative  to  a  proposed  increase  in  the  system  of  water  supply  of 
the  town  of  Leominster,  and  subsequently  (July  10)  received  from  your 
engineer  blue-print  copies  of  your  proposed  plans,  showing  locations  for 
three  storage  reservoirs  on  Fall  Brook  in  the  south-westerly  part  of  the 
town. 

The  Board  has  caused  an  examination  of  the  proposed  source  of  supply 
to  be  made  by  one  of  its  engineers,  aud  has  also  caused  the  water  of  Fall 
Brook  to  be  analyzed.  The  analyses  show  that  the  water  has  but  little 
color,  is  soft,  and  is  in  other  respects  a  surface  water  of  good  quality. 

By  constructing  the  lower  reservoir  on  Fail  Brook,  as  indicated  on  the  plan 
subraitted,  the  capacity  of  all  works  supplying  the  town  will  be  increased 
to  about  2,000,000  gallons  per  day  in  a  veiy  dry  season,  and  possibly 
somewhat  more,  depending  upon  the  amount  of  water  lost  by  leakage.  If 
all  three  reservoirs  indicated  on  the  plan  should  be  constmcted,  the  capac- 
ity of  the  works  would  not  be  further  increased  by  more  than  about 
100,000  gallons  per  day,  an  amount  which  would  meet  the  increasing 
needs  of  the  town  for  only  a  short  time  after  the  consumption  of  water 
reaches  the  capacity  of  the  original  works  and  proiK>sed  lower  reservoir. 
No  estimates  of  cost  have  been  submitted,  but  it  seems  probable  that 
estiniates  wUl  show  that  the  cost  of  constructing  these  reservoirs,  or  either 
of  tliem,  will  be  found  too  great  in  proportion  to  the  increase  in  supply  to 
be  obtained  thereby  to  warrant  the  expense. 

The  proposed  lower  reser\"oir,  according  to  the  plan,  will  cover  an  area 
of  82i  acres,  a  portion  of  which,  amounting  to  14.8  acres,  consists  of 
swamp  and  meadow  land,  the  soil  of  which  is  nuid  or  peat,  extending  in 
several  places  to  a  depth  of  more  than  8  feet.  Samples  of  soil  collected 
from  four  t©st  pits  at  different  depths  from  6  inches  to  B  feet  beneath  the 
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surface  in  the  swamp  and  meadow  area  indicate  that  the  material  of  this 
area  is  composed  very  largely  of  organic  matter. 

It  Is  understood  that  it  is  proposed  to  prepare  the  reservoir  thorouglily 
for  the  storage  of  water  by  removing  all  the  soil  and  vegetable  matter  from 
the  area  to  be  flowed,  excepting  from  the  swampy  portions,  and  that  these 
portions  are  to  be  covered  with  sand  or  gravel,  or  other  suitable  material 
from  the  sides  of  the  reservoir. 

The  experience  in  this  State  where  reservoirs  have  been  thoroughly  pre- 
pared for  the  storage  of  water  by  the  removal  of  all  of  the  soil  and  vege  • 
table  matter  from  the  bottom  and  sides  has  been  an  extremely  satisfactory 
one,  and  this  method  should  be  followed  in  the  construction  of  the  pro- 
posed reservoir  wherever  the  depth  of  soil  and  vegetable  matter  is  not  so 
great  as  to  render  it  very  expensive.  In  the  swampy  portions  of  the  reser- 
voir, where  the  depth  of  peaty  and  vegetable  matter  is  so  great  as  to  render 
it  impracticable  to  remove  it  all  on  account  of  the  great  cost  of  the  work, 
that  portion  of  the  peat  around  the  edges  of  the  mass  where  it  is  less  than 
two  feet  deep  should  be  removed,  and  all  of  the  trees,  bushes  and  stumps 
from  the  other  portions,  and  the  remaining  swampy  material  covered  with 
sand,  gravel  or  other  suitable  material,  free  from  organic  matter.  The 
covering  should  be  suflScient  to  prevent  the  contact  of  the  water  with  the 
mud,  peat  or  other  organic  material,  and  a  depth  of  one  foot  will  probably 
be  sufficient  in  all  ordinary  cases.  The  covering  should  be  extended 
beyond  the  edges  of  the  peaty  material  so  as  to  cover  them  liberally. 

While  no  reseiToir  in  the  State  has  been  prepared  in  exactly  this  manner, 
it  seems  altogether  probable  that  the  quality  of  the  water  in  the  reservoir, 
if  treated  in  this  manner,  will  be  satisfactory. 

Investigations  of  the  present  sources  of  supply  of  Leominster  show 
that  the  yield,  while  somewhat  indefinite,  owing  to  leakage  from  Morse 
Reservoir,  is  probably  between  850,000  and  900,000  gallons  per  day  in  a 
very  dry  season,  an  amount  sufficient  to  supply  between  90  and  100  gallons 
per  day  to  each  inhabitant.  From  investigations  made  by  your  engineer  it 
appears  that  the  amount  of  water  actually  used  in  the  town  in  a  summer 
month  when  observations  were  made  exceeded  an  average  of  180  gallons 
per  inhabitant  per  day.  This  is  an  excessive  consumption,  as  in  all  the 
cities  and  towns  of  the  State  where  records  of  the  quantity  of  water  con- 
sumed are  kept,  excepting  the  city  of  Boston,  the  amount  used  in  the  year 
1893  averaged  less  than  100  gallons  per  inhabitant,  and  in  many  towns  of 
about  the  same  size  as  Leominster  the  consumption  per  inhabitant  was 
only  from  40  to  60  gallons. 

The  quality  of  the  water  of  your  present  sources  of  supply,  with  the 
exception  of  Haynes  Reserx^oir,  as  shown  by  examinations  of  the  Board  in 
this  and  previous  years,  is  excellent.  The  water  of  Haynes  Reservour  has 
been  of  bad  quality  in  the  summer  in  every  year  in  which  it  has  been  ez» 
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amined  by  the  Board,  It  ia  understood  that  a  portiop  of  the  area  covered 
by  the  reaen^oir  was  ongiually  swamp  aud  meadow  laixd,  aud  after  au 
additioDal  etipply  haa  been  iutrodoced  an  mveatigation  of  Hayues  Reservoir 
should  be  made  to  determine  whether  the  quality  of  the  water  eaunot  be 
improved  at  reasonable  coat ;  otherwise,  it  ia  desii-able  that  the  use  of  the 
reservoir  be  avoided  except  at  such  seasons,  if  any  occur,  when  the  quality 
of  the  water  ia  not  objectionable* 

Lowell,  The  water  board  of  Lowell  applied  to  the  Board  Nov, 
30,  li<i>4,  for  its  advico  rehitive  to  the  qut'^tioii  of  extending  their 
drivcn-well  system  in  the  valley  of  River  Meadow  Brook  in  the 
town  of  Chelmsford*  The  Board  replied  to  this  application  as  fol- 
lows :  — 

Boston,  May  2,  1895. 

It  is  learned  from  your  annual  report  for  1604  that  the  average  con- 
sumption of  water  during  that  year  was  B,5G8,170  gallons  per  day,  of 
which  4,272,617  gallons  were  pumped  from  the  Merrimac  River  and  the 
fdter-galleiy  and  filter-bed  beside  it^  and  2,2115,553  gallons  from  the  origi- 
nal driven- we  11  plant,  which  was  first  used  in  September,  1893, 

It  is  understood  that  the  first  driven- well  plaut  was  put  in  by  you  in 
order  to  aubstitute  a  pure  water  for  the  river  water,  and  not  becau&e  of  any 
deficiency  in  the  quautity  of  water  to  be  obtained  by  the  existing  worka 
from  the  river ;  and,  as  you  are  probably  aware,  the  State  Boai'd  of  Health 
regards  the  river  water,  when  not  porified  by  filtration,  as  a  dangerous 
water  to  drink. 

As  the  first  driven-well  plant  furnished  a  substitute  for  only  a  portion 
of  the  water  formerly  taken  from  the  river,  the  new  plant  in  the  town  of 
Chelmsford  is  now  being  constructed  in  order  to  obtain  a  substitute  for  a 
part  or  the  whole  of  the  water  which  still  has  to  be  taken  directly  from  the 
river. 

Many  analyses  have  been  made  from  time  to  time  of  samples  of  water 
collected  from  the  first  driven-well  plant,  aud,  while  there  has  been  a  slight 
deterioration  during  the  past  year,  the  water  is  of  very  good  quahty. 

The  new  plant  in  the  town  of  Chelmsford  at  the  present  time  consists  of 
A  l&rge  number  of  wells  driven  on  both  sides  of  a  long  suction  pipe,  a  short 
distance  from  and  parallel  with  the  old  Middlesex  Canal, 

Six  samplea  of  water  from  these  wells  have  been  analyzed  by  the  State 
Board  of  Health,  five  being  collected  under  the  directiou  of  your  city 
engineer  and  one  by  an  engineer  of  the  State  Board  of  Health* 

The  first  sample,  collected  on  Jan.  24,  1895,  was  in  every  respect  an 
excellent  water.  The  second  and  third  samples,  collected  respectively  on 
March  4  and  20,  had,  after  standing,  considerable  color  for  a  grouml 
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and  contaiDed  more  iron  than  is  desirable  in  a  water  to  be  used  for  a  public 
water  supply,  but  in  other  respects  were  of  good  quality.  It  is  understood 
that  these  samples  were  collected  from  the  southerly  half  of  the  line  of 
wells.  The  fourth  sample,  collected  on  April  3,  from  the  northerly  section 
of  wells,  was  colorless,  contained  only  an  insignificant  amount  of  iron,  and 
was  of  excellent  quality.  The  fifth  sample,  collected  April  6,  from  a  pump 
drawing  water  from  63  wells  in  the  northerly  and  southerly  sections,  when 
20  wells  in  the  southerly  section  were  shut  off,  had  a  scarcely  perceptible 
color,  contained  a  small  amount  of  organic  matter  but  more  than  any 
previous  sample,  and  three  times  as  much  iron  as  the  fourth  sample  but 
only  about  one-fourth  as  much  as  the  second  and  third  samples.  The  sixth 
sample,  collected  April  12,  from  the  same  pump,  was  of  the  same  general 
character  as  the  fifth  sample. 

The  last  two  samples  i*epresent  a  larger  number  of  wells  than  the  others, 
and  the  water  which  they  supply  is  of  very  good  quality  at  the  present  time, 
but  whether  it  will  remain  so  when  water  is  pumped  continuously  for  a  long 
time  cannot  be  foretold  with  certainty  with  the  present  information. 

Experience  with  the  ground-water  supplies  in  the  State  shows  that  in 
some  cases  the  quantity  of  iron  has  increased  and  the  waters  have  deterio- 
rated in  other  respects  with  long-continued  pumping,  until  it  has  become 
necessaiy  to  provide  a  new  supply.  In  other  cases  the  waters  have  remained 
unchanged  after  as  many  as  twenty  years  of  continuous  pumping,  but  there 
is  no  case  which  has  come  to  the  attention  of  the  Board  in  which  long- 
continued  pumping  has  improved  the  quality  of  the  water. 

Both  the  old  and  the  new  driven  wells  will  derive  a  part  of  their  supply 
by  the  filtration  of  water  from  River  Meadow  Brook,  upon  which  the  main 
village  of  Chelmsford  is  situated ;  and,  while  the  water  filtering  from  the 
brook  in  this  way  may  become  partially  or  wholly  purified  by  its  passage 
through  the  ground,  the  water  of  the  brook  should  not  be  polluted  by  turn- 
ing sewage  into  it. 

The  quantity  of  water  drawn  from  the  first  driven-well  plant  during  the 
year  1894  was  35  per  cent,  of  the  total  quantity  supplied  to  the  city,  and 
during  the  latter  part  of  the  dry  portion  of  the  year  was  a  smaller  per- 
centage. 

Judging  from  the  quantities  of  water  which  have  been  pumped  from  the 
old  and  new  systems  of  wells,  and  a  careful  study  of  all  the  conditions 
affecting  the  quantity  of  water  to  be  obtained  from  them,  the  Board  thinks 
it  improbable  that  they  will  furnish  more  than  half  enougn  ground  water 
in  the  drier  portions  of  a  dry  year  to  meet  the  requirements  of  the  city  of 
Lowell ;  and  the  Board,  therefore,  urges  you  to  proceed  forthwith  either  to 
purify  the  water  taken  from  the  river  or  to  obtain  a  further  supply  of  pure 
water  from  some  adequate  source. 
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Montague  (JIiller's  Falls).  The  water  8ii|>ply  committee  of 
Millers  Falls  appliod  to  the  Board  Jan.  22,  1H1I5,  tor  its  advice 
relative  to  the  iiitrodiietiou  of  n  puldic  water  supply  for  tlie  village 
of  Miller's  Falls  and  the  settlement  known  as  Lake  Pleasant  by 
extendinir  the  pipes  of  the  Turner's  Falls  water  works.  The  Board 
replied  to  the  a]iplicatiuii  as  follows  :  — 

BosTow,  Mfljch  1,  1895. 

Analyses  of  the  water  of  this  lake  (Lake  Pleasant)  have  been  made  at 
intervals  for  several  years  by  the  State  Board  of  Healthy  wliich  show  that 
it  is  vei-y  soft  and  of  excellent  quality  for  water-supply  purposes,  and, 
with  due  care  to  protect  it  from  pollution  from  the  Lake  Pleasant  cam]^ 
grouodf  it  sUouUl  remain  of  good  quality. 

It  is  not  practicable  at  this  season  of  the  yeai%  with  the  lai^e  amount  of 
snow  upon  the  jri*ouud»  to  deteriuioe  how  much  water  this  lake  will  furnish. 
From  such  information  as  could  he  obtained,  however,  with  the  aid  of  the 
topographical  map  of  the  State,  it  seems  probable  that  it  will  furnish  a 
soificient  quantity  of  water  for  the  village  now  supplied  and  the  district 
which  it  is  proposed  to  supply  from  it. 

In  view  of  all  the  circumstances,  the  Board  is  of  the  opinion  that  the 
proposeii  source  of  supply  is  an  appropriate  one  for  the  vilhiges  of  Miller*a 
Falls  aud  Lake  Pleasant. 


MoxTAOtTE  (Village),  An  application  was  received  Feb.  6, 1895^ 
from  W,  II,  Nims  and  others  of  Montague,  requesting  the  advice  of 
the  Board  relative  to  taking  the  water  of  certain  springs  about  one- 
eighth  of  a  mile  south  of  the  village  as  a  source  of  i>ufdic  water 
siii>|dy  f<»r  the  village  of  Montague.  The  Board  replied  to  this 
application  as  follows  :  — 

BoatoN,  Feb.  28,  1895. 

It  is  understooti  that  the  water  from  the  springs  is  to  he  collected  into  a 
small  basin  and  well  aud  pumped  to  an  open  diatributing  resen*oir. 

The  Board  has  caused  an  examination  of  the  source  to  be  made,  so  far 
as  was  feasible  at  this  season  of  the  yenr,  aud  an  analysis  of  a  sampie 
of  water  collected  from  a  brook  flowing  from  the  springs,  and  finds 
the  water  to  be  soft  aud  in  other  respects  of  excelleut  quality  for  the 
]}urposes  of  a  public  water  supply.  If  exposed  to  the  light  in  oj>en  reser- 
voirs the  wsiter  is  likely  to  be  less  satisfactory  to  the  taste  than  if  cooveyed 
directly  from  the  springs  to  the  consumer,  or  stored  in  reservoirs  from  which 
the  light  is  exchided. 

The  information  in  the  possession  of  the  Board  is  not  sufficiently  com- 
plete to  enable  it  to  predict  whether  this  source  will  supply  a  suUielent 
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quantity  of  water  for  the  village  in  a  very  dry  season,  but  the  Indications 
are  that  it  will  do  so. 

Paxton.  An  application  was  received  from  the  selectmen  of 
Paxton  Jan.  29,  1895,  for  the  advice  of  the  Board  relative  to  taking 
the  water  of  Asnebumskit  Pond  as  a  public  water  supply  for  the 
town.     The  Board  replied  to  this  application  as  follows  :  — 

BobTON,  Feb.  6,  1895. 

The  State  Board  of  Health  received  from  you  on  .Jan.  29,  1895,  an  ap- 
plication relative  to  taking  a  water  supply  for  the  town  of  Paxton  from 
Asnebumskit  Pond,  which  is  within  the  limits  of  the  town,  and  on  the  same 
day  received  an  application  from  the  water  commissioners  of  the  Leicester 
water  supply  district  relative  to  taking  an  additional  water  supply  for 
Leicester  from  the  same  source. 

The  examinations  made  by  the  Board  lead  it  to  conclude  that  the  water 
of  this  pond  is  of  suitable  quality  for  all  the  purposes  of  a  public  water 
supply,  although  it  would  be  advisable  to  take  first  the  water  of  certain 
springs  at  the  southerly  end  of  the  pond  to  the  extent  of  their  capacity  on 
account  of  the  better  quality  of  the  water,  and  to  supplement  the  supply 
from  thes^  springs  with  water  taken  from  the  pond. 

The  pond  will  furnish  a  suflScient  quantity  of  water  to  meet  the  require- 
ments of  both  communities,  and,  from  its  situation  with  relation  to  the 
town  of  Paxton  and  to  the  sources  which  at  present  supply  Leicester  with 
water  by  gravity,  the  Board  regaixis  it  as  an  appropriate  source  of  water 
supply  for  both  places. 

Pepperell.  An  application  was  received  Oct.  10,  1894,  from 
the  water  committee  of  the  town  of  Pepperell,  for  the  advice  of  the 
Board  relative  to  the  propriety  of  taking  water  for  a  public  water 
supply  from  any  source  within  the  limits  of  Pepperell  or  from 
Rocky  Pond  in  HoUis,  N.  H.  The  Board  replied  to  this  application 
as  follows :  — 

Boston,  Dec.  7,  1895. 

The  State  Board  of  Health  received  from  you  on  Oct.  8,  1894,  an  ap- 
plication with  reference  to  a  proposed  water  supply  for  the  town  of  Pep- 
perell, stating  that  permission  would  be  asked  of  the  Legislature  to  take 
water  from  any  source  within  the  limits  of  the  town,  and  possibly  from 
Rocky  Pond  in  Hollis,  N.  H.,  if  it  should  be  high  enough  to  furnish  a 
supply  by  gravity.  Subsequently  a  plan  was  submitted,  indicating  as  the 
proposed  source  of  supply  a  well  near  the  Nissitissit  River  and  just  above 
the  mouth  of  Sucker  Brook  in  Pepperell. 
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A  copy  of  a  report  by  your  engineer,  relative  to  a  water  supply  for  tbe 
town,  was  sobmitted  Feb.  8^  18<jrj,  projXisiDg  as  a  Bource  of  supply  a  col- 
lecting well  to  be  located  near  the  junction  of  tbe  Nissitissit  River  and 
Sucker  Brook,  where  it  is  thought  that  a  considerable  amount  of  water 
would  be  obtained  from  natural  filtration  through  the  ground  from  the 
ri%*er,  A  ])Ian,  which  is  understood  to  have  accompanied  the  report  of 
your  engineer^  was  furnished  by  you  in  May,  1895»  This  plan  indicates  a 
collecting  well  near  the  Nissitissit  Rivera  just  below  the  month  of  Sucker 
Brook,  and  a  pumping  station  near  the  brook  just  above  Brookltne  Street, 
and  approximately  900  feet  from  the  river.  It  is  further  stated  in  the 
re|>ort  of  your  engineer,  that,  when  required,  a  second  smaller  collecting 
well  can  tie  built  farther  up  the  brook  in  the  SarteJle  meadow,  and  the 
water  carried  by  gravity  to  the  proposed  pumping  station,  a  distance  of 
about  7,500  feet;  and  it  is  suggested  that  in  the  trench  in  which  the  pipe 
to  the  Sartelle  well  would  be  laid  a  consideral4e  amount  of  ground  water 
would  no  doubt  be  encountered,  and  that  this  could  be  collected  and  taken 
in  a  tile  pipe  laid  with  open  joints  to  the  pumping  station.  It  is  fmlJier 
suggesteil  that  an  additional  supply  might  be  obtained  from  the  valley  of 
Gulf  Brook,  above  Smith  &  Willoughl»y*s  Pond,  and  delivei*ed  to  the 
pumping  station  by  gravity  through  a  pipe  8,300  feet  long. 

The  Board  has  caused  a  careful  examination  of  the  localities  mentioned 
to  be  maile  by  one  of  its  engineers,  and  samples  of  ground  water  from  a 
spring  and  a  test  well  in  the  vicinity  of  the  Sartelle  meadow  to  be  analyzed. 
The  water  of  these  samples  was  found  to  be  of  good  quaHty  except  for  ita 
hardness,  which  wonld  render  it  unsatisfactory  for  some  of  the  purposes  of 
a  public  water  supply.  No  opportunity  was  found  for  obtaining  samples 
of  water  from  the  ground  near  the  mouth  of  Sucker  Brook  or  in  the  valley 
of  Gulf  Brook. 

With  regard  to  the  quantity  of  water  to  be  obtained  from  the  ground  in 
the  vicinity  of  the  mouth  of  Sucker  Brook  by  means  of  a  well,  as  pro- 
^K>Bed,  it  is  not  feasible  to  make  a  definite  statement,  as  no  tests  appear 
to  have  been  made  here  to  indicate  the  character  of  the  soil;   but,  judging 

itn  the  topography  and  the  surface  indications,  the  outlook  appears  to 
%e  very  unfavorable  to  the  existence  of  porous  material  beneath  the  sur- 
face  here  of  sufficient  depth  and  extent  to  yield  enough  water  for  the 
supply  of  the  town. 

The  results  of  investigations  made  by  you  of  the  character  of  the  soil 
in  the  vicinity  of  Sartelle  meadow  in  the  valley  of  Sucker  Brook,  by  means 
of  test  wells,  indicate  that  porous  material  is  found  beneath  the  surface 
here,  from  winch  water  can  be  freely  pumped,  but  that  its  depth  is  small, 
being  in  places  less  than  20  feet  aud  nowhere  exceeding  30  feet,  The 
extent  of  the  area  of  porous  material  has  not  been  detennined. 

Farther  down  tiie  brook,  between  the  Sartelle  meadow  and  Brookline 
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Street,  in  the  region  through  which  the  pipe  from  the  proposed  well  in  the 
Sartelle  meadow  to  the  pumping  station  would  be  laid,  test  wells  indicate 
that  the  material  is  a  fine  sand,  from  which  it  cannot  be  expected  that  any 
very  large  quantity  of  water  can  be  collected  by  means  of  pipes  laid  with 
open  joints,  as  proposed. 

The  investigations  have  not  been  sufficient  to  enable  the  Board  to  advise 
you  definitely  as  to  the  probable  quantity  of  water  to  be  obtained  from  the 
proposed  works  in  the  valley  of  Sucker  Brook,  but  with  present  informa- 
tion the  indications  are  that  the  quantity  of  water  which  these  works  would 
furnish  would  not  be  sufficient  for  the  supply  of  the  town  in  the  drier 
portion  of  a  dry  year,  after  water  is  generally  introduced,  and  an  exten- 
sion of  the  collecting  system  would  be  necessary. 

The  investigations  in  the  valley  of  Gulf  Brook  have  not  been  sufficient 
to  indicate  definitely  the  character  of  the  soil;  but,  judging  from  the 
information  at  present  available,  enough  water  might  be  obtained  there  to 
furnish,  in  connection  with  the  proposed  works  in  the  valley  of  Sucker 
Brook,  a  sufficient  supply  of  water  for  the  town,  though  an  extensive 
collecting  system  might  be  found  necessary. 

The  situation  of  Rocky  Pond  in  Hollis,  N.  H.,  beyond  the  limits  of 
Massachusetts,  must  be  regarded  as  a  serious  disadvantage  to  its  use  as  a 
source  of  water  supply  for  Pepperell.  An  analysis  of  a  sample  of  water 
indicates  that  it  is  a  water  of  good  quality,  and  very  soft.  The  area  of 
the  water-shed  is  not  definitely  known,  but  from  present  information  it 
does  not  seem  probable  that  the  quantity  of  water  which  this  source  is 
capable  of  furnishing  would  be  sufficient  to  meet  the  needs  of  the  town 
after  the  water  shall  have  come  into  general  use. 

From  a  general  examination  of  other  sources  in  the  vicinity  of  the  town, 
it  is  found  that  the  surface  indications  in  the  valley  of  Unquetenassett 
Brook  appear  to  be  favorable  to  the  absorption  by  the  ground  of  a  large 
portion  of  the  water  falling  upon  its  surface ;  and,  before  deciding  defi- 
nitely upon  a  source  of  supply,  the  Boai-d  would  advise  that  you  cause  an 
investigation  of  the  ground  in  the  valley  of  this  brook  to  be  made,  to 
determine  whether  an  adequate  supply  of  soft  water  and  of  good  quality 
in  other  respects  can  be  obtained  from  the  ground  here,  and  the  probable 
cost  of  works  as  compared  with  those  proposed  for  taking  water  from  the 
valleys  of  Sucker  and  Gulf  brooks. 

The  Board  will,  upon  application,  advise  you  further  with  regard  to  this 
matter  when  you  have  additional  information  to  present. 

PiTTSFiELD  (the  Onota  Water  Company) .  The  Onota  Water  Com- 
pany in  Pittsfield  applied  to  the  Board  March  29,  1895,  for  its  advice 
relative  to  the  introduction  of  water  for  domestic  purposes  for  that 
part  of  Pittsfield  near  West  Street,  the  proposed  supply  to  be  taken 
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from  a  source  or  sources  in  the  atljrtccnt  town  of  Ilaocock.     The 
Board  replied  to  this  iipplicatiuii  a.s  follows  i  — 

Boston^  May  2, 1890, 

The  Boanl  has  caused  an  examiDatiou  of  the  proposed  sources  to  be  made 
by  one  of  its  englaeers,  aud  a  sauiple  of  water  from  the  brook  to  be  first 
used  has  been  analyzed*  This  sample  was  eollecUHl  mid  the  examioation 
was  made  at  a  time  of  year  when  much  water  from  melting  gnow  was  tlow— 
ing  in  the  brooks,  and  it  was,  therefore,  impracticable  to  judge  accurately 
of  the  quantity  or  quality  of  the  water  during  seasons  of  low  flow. 

The  sample  of  water  was  found  hj  analysis  to  be  of  excellent  quality  and 
to  be  soft,  and,  judging  from  the  character  of  the  water-shotl,  which  is 
uninhabited,  the  water  will  be  of  gootl  quality  at  all  seasons  of  tbe  year, 
though  it  will  probably  be  harder  daring  seasons  of  low  flow  than  at  the 
time  the  sample  was  taken. 

The  measurements  which  you  have  made  of  the  dry-weather  flow  indicate 
that  this  source  may  furnish  at  all  times  an  ample  supply  of  water  for  the 
small  population  to  be  supplied  from  it  at  the  present  time,  and,  should  it 
prove  insutHcieut  in  the  future,  it  seems  feasible  to  enlarge  the  capacity  of 
this  source  by  building  a  storage  resen^oir  or  to  obtain  an  additional  supply 
from  other  brooks  flowing  down  the  easterly  slope  of  these  mountains. 

The  Board,  therefore,  regards  the  sources  proposed  by  you  as  appro- 
priate ones  from  which  to  take  a  water  supply  for  the  iuhabitants  of  the 
high  lauds  in  the  westerly  portion  of  Pittsfield. 


Reading,  An  application  was  received  from  the  water  board  of 
Reading  March  15,  1894,  for  the  advice  of  the  State  Board  of 
Health  relative  to  the  puriiicution  of  the  publie  water  .supply  of  the 
town.  The  special  points  upon  which  information  vcm  desired, 
together  with  the  reply  of  the  Board,  are  imlicated  a^  follows :  — 


BesTON,  Feb,  18,  18&5. 

The  Stute  Board  of  Health  received  from  you  on  March  15,  18D4,  an 
application  asking  for  its  advice  with  reference  to  a  proposed  system  of 
purilicatiou  for  the  water  supply  of  the  town  of  Reading,  in  which  you 
state  that  your  proposed"  additions  are  fully  set  forth  on  page  24  of  your 
report  for  1«94.  You  further  state  that  **Thc  water  board  of  Reading 
are  anxious  to  ascertain  from  the  8t4ite  Board  of  Health  :  — 

^^Firftt.  —  Whether  the  State  Board  has  any  suggestions  to  make  as  to 
the  advisability  of  adopting  the  above  system. 

** Second.  —  Whether  the  State  Board  has  any  facts  in  its  possession  which 
will  aid  the  water  board  of  Reading  in  arriving  at  the  best  solution  of  their 
water  troubles* 
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*'  Third.  —  Whether  the  State  Board  has  any  reeommendations  to  make 
as  to  abandoning  the  present  supply  and  seeking  a  new  soarce. 

^^  Fourth.  —  Whether,  fell  things  considered,  the  treatment  in  the  method 
proposed  is  not  the  best  thing  that  the  town  of  Reading  can  do." 

About  one  month  later  the  Board  received  from  the  committee  on  water 
supply  of  the  town  of  Reading  a  communication  requesting  the  Board  to 
examine  the  territory  around  the  source  of  the  Mystic  River,  with  a  view 
to  a  supply  for  Reading  from  that  source,  and  to  examine  Silver  Lake  in 
Wilmington  for  the  same  purpose. 

This  application  received  the  attention  of  the  experts  of  the  Board  soon 
after  it  was  submitted,  but,  owing  to  the  nature  of  the  advice  asked  for,  it 
was  necessary  to  determine  the  probable  effect  of  the  proposed  treatment 
of  the  water  at  times  when  the  meadow  in  which  the  filter-gallery  is  situ- 
ated is  covered  with  water,  which  did  not  occur  until  about  the  20th  of 
October. 

A  very  large  number  of  examinations  of  the  water  of  the  filter-gallery 
have  been  made  during  these  investigations .  and  previously,  and  from 
these  results  it  appears  that  the  objectionable  character  of  the  Reading 
water  is  due  chiefly  to  the  presence  at  nearly  all  times  of  an  excessive 
amount  of  iron,  in  connection  with  other  mineral  and  organic  matter. 
The  amount  of  iron  found  in  the  water  varies  greatly  at  different  times, 
being  very  large  in  the  portion  of  the  year  when  the  meadow  is  covered 
with  water  and  much  smaller  during  the  summer  when  the  meadow  is  dry. 
It  has  also  been  observed  that  the  quantity  of  iron  present  in  the  water  may 
vary  greatly  in  the  course  of  a  single  day's  pumping. 

In  contrast  with  other  waters  in  which  a  sufficient  amount  of  iron  has 
been  found  to  affect  the  appearance  and  quality  of  the  water,  it  has  been 
found  that  the  iron  in  the  Reading  water  is  present  as  a  sulphate  instead  of 
being  in  the  form  of  bicarbonate.  When  iron  is  present  as  a  sulphate  its 
removal  from  water  is  very  much  more  difficult  than  when  it  is  present  as  a 
bicarbonate. 

Many  experiments  have  been  made  at  different  times,  with  a  view  to  a 
removal  of  the  iron  by  oxidation  and  subsequent  filtration  of  the  water 
through  sand  to  remove  the  precipitated  iron  oxide.  The  results  obtained 
by  this  means  have  been  very  variable.  But  in  general  it  may  be  said  that 
when  the  iron  is  present  in  the  water  in  small  amount,  say  not  over  0.3  of 
a  part  per  100,000,  the  iron  will  separate  out  of  the  water  almost  com- 
pletely on  exposure  to  the  air  for  twenty-four  to  thirty-six  hours,  in  the 
form  of  a  rusty  precipitate  which  can  be  removed  entirely  by  filtration 
through  sand  at  a  rapid  rate.  This  method  is  substantially  that  proposed 
by  Mr.  Desmond  FitzGerald  in  his  report  to  your  boai-d.  Forced  aeration 
by  filtering  through  sand  with  a  current  of  air  was  found  in  almost  all  cases 
to  hasten  the  oxidation  and  separation  of  the  iron  oxide. 
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But  in  one  case  at  least,  when  the  iron  was  only  0.14  parts  per  100,000, 
aeration  in  tliis  way  had  but  little  eflfect  on  the  iron.  The  failure  to  remo%'e 
the  iron  in  thifi  case  seemed  to  be  connected  with  a  considerable  amount  of 
organic  matter  in  the  water,  which  preventeil  the  precipitation  of  the  iron 
after  oxidation. 

Again,  the  difficulty  in  removing  the  iron  appears  to  increase  rapidly  with 
the  amount  of  iron  in  the  water,  and  when  large  amounts  are  present,  say 
from  1  to  2  parts  per  100,000,  which  has  been  frequently  the  case  the  past 
winter,  the  means  found  adequate  to  remove  tlic  iron  when  present  in  small 
amounts  are  unavailing*  Exposure  to  the  air  for  two  days  bad  practically 
no  effect  on  the  iron  contents  of  water  of  this  character,  and  even  after 
thorough  aeration  it  separated  out  only  in  part,  leaving  most  of  tlie  iron 
etill  in  the  water,  upon  wbieh  filtration  had  no  effect. 

During  the  progress  of  this  invcBligatiou,  advantage  has  been  taken  of 
the  presence  at  the  Reading  pumping  station  of  a  small  mechanical  filter 
placed  there  and  (!rst  operated  about  the  middle  of  the  summer.  This  filter 
consisted  of  two  upright  cyliuders,  one  said  to  contain  30  inches  in  depth 
of  sand,  and  the  other  30  inches  of  bone-char,  each  having  an  area  of 
al3out  one  square  foot.  Later  in  the  season  the  number  of  cylinders  was 
doubled. 

Experiments  with  this  filter  showed  that  with  iron  not  exceeding  0.1  of 
A  part  per  100,000,  rapid  fdtratioo  alone  without  exposure  to  air  was  capa- 
ble of  removing  practically  all  of  the  iron  in  the  water,  but  when  the  water 
<K>utained  larger  amounts  of  irou  the  action  of  the  filter  was  uncertain. 
With  very  high  iron,  say  1  part  per  100,000,  the  filter  bad  uo  effect  what- 
-evcr  on  the  amount  of  iron.  No  special  advantage  was  fouud  iu  the  use  of 
bone-char  in  these  experiments,  and  it  is,  therefore,  probable  that  any  sand 
filter  capable  of  being  readily  and  thorough^  cleaneti  would  do  equally  good 
work. 

Any  treatment  by  filtration  which  will  remove  the  iron  will  be  very  likely 
also  to  remove  the  objectionable  odor  and  apiicanioce  of  the  water. 

When  the  amount  of  iron  iu  the  water  was  very  high,  experiments  were 
made  to  learn  whether  it  could  he  removed  by  chemical  means,  a  cheap 
form  of  which  would  be  filtration  through  carbonate  of  lime  (in  the  form  of 
marble  chips).  The  experiments  in  this  line  have  iodicated  that  the  iron 
can  be  completely  removed  by  filtration  through  earbotiatc  of  lime,  but  that 
in  this  process  the  water  takes  up  lime  in  large  amount,  and  is  made  very 
hanl.  A  combined  process  of  aeration  and  filtration  through  sand  and  with 
subsequent  filtration  through  carbonate  of  lime  leaves  the  water  much  less 
liattl  than  when  it  is  put  directly  upon  a  filter  containing  marble;  and  the 
faults  indicate  that  the  hardness  of  the  water  after  treatment  in  this  way 
would  be  at  least  16  to  18  parts  per  100,000,  while  the  hardness  of  the 


44  STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 

water  after  filtration  thi*ough  carbonate  of  lime,  without  previous  aeration 
and  filtration  through  sand,  is  likely  to  be  at  least  25  parts  per  100,000. 

While  the  hardness  of  the  water,  if  treated  chemically,  by  filtration  through 
carbonate  of  lime  as  suggested,  would  be  very  little  or  no  greater  than  that 
of  waters  supplied  to  some  of  the  towns  in  the  vicinity  of  Boston,  the 
Board  does  not  recommend  the  use  of  so  hard  a  water  for  a  permanent  sup- 
ply- 

Since  the  higher  amounts  of  iron  and  organic  matter  are  found  when  the 
meadow  is  fiooded,  it  would  seem  that  the  quality  of  water  in  these  respects 
might  be  greatly  improved  and  the  water  rendered  more  susceptible  of 
further  improvement  by  filtration  or  other  treatment,  if  this  flooding  were 
prevented. 

The  artificial  flooding  could  be  prevented  by  keeping  the  gates  at  the 
dam  open,  but  this  might  not  prevent  the  flooding  of  the  meadow  during 
periods  of  very  high  flow  in  the  stream ;  but  this  flooding  would  be  of  short 
duration,  and  would  not  affect  the  quality  of  the  water  nearly  as  much  as 
the  present  flooding,  which  lasts  for  many  months.  The  flooding  could  be 
wholly  prevented  by  building  dikes. 

Examinations  of  the  ground  in  the  vicinity  of  the  Ipswich  River,  between 
one  and  two  miles  above  your  present  works,  by  means  of  test  wells  driven 
by  your  Board,  were  favorable  in  respect  to  quantity ;  but  the  water  of  the 
wells  was  found  on  analysis  to  contain  so  much  iron  that  its  quality  would  be 
likely  to  be  unfavorably  affected  from  this  cause,  if  a  supply  should  be  taken 
from  the  ground  in  this  locality.  A  similar  examination  in  the  water-shed 
of  Lake  Quannapowitt,  south-east  of  the  village  and  near  the  Wakefield 
boundary,  gave  similar  unfavorable  indications  as  to  the  quality  of  the 
ground  water  to  be  obtained  in  that  region. 

A  sample  of  water  collected  from  a  tubular  well  located  in  the  area  known 
as  the  Bancroft  meadow  was  found  on  analysis  to  be  of  excellent  quality ; 
but  the  area  from  which  water  drains  toward  this  meadow  is  so  small  that 
it  is  improbable  that  any  large  supply  of  water  could  be  drawn  continuously 
from  this  soui*ce. 

Other  territory  within  the  limits  of  the  town  was  examined,  but  at  no  place 
were  the  surface  indications  sufficiently  favorable  to  afford  a  reasonable  ex- 
pectation that  a  supply  of  water  of  satisfactory  quality  and  in  sufiScient 
quantity  for  the  supply  of  Reading  could  be  obtained. 

The  right  to  a  supply  from  Martin's  Pond  has  already  been  granted  to 
the  city  of  Maiden,  and  the  Board  has  already  stated,  in  a  reply  to  that 
city  (annual  report  for  1892,  page  28),  that  it  does  not  consider  it  feasible 
to  obtain  a  satisfactory  supply  directly  from  this  pond.  Investigations 
made  recently  by  that  city  with  a  view  to  taking  a  supply  from  the  ground 
in  the  vicinity  of  this  pond  have  been  unfavorable,  and  at  the  present  time 


No.  34,]         ^VDVICE  TO  CITIES  AND  TOWNS, 


45 


it  does  not  seem  probable  that  Maldeo  will   build  works  for  taking  its 
supply  from  this  source, 

A  supply  from  the  head-waters  of  the  Mystic  River  would  ha%^e  to  l>e 
taken  above  the  chemical  works  near  Soath  Wilmiugtoii,  in  order  to  avoid 
danger  of  pollution  from  those  works.  The  water-shed  here  is  too  Bmall  to 
furnish  a  sufficient  supply  without  storage,  and  there  appears  to  be  no 
good  site  for  a  storage  reser\*oir  of  sufficient  size ;  moreover,  this  territory 
is  within  the  Mystic  water-shed,  which  is  inadequate  for  the  supply  of  the 
cities  now  supplied  from  it. 

No  investigations  of  the  ground  at  this  place  have  been  made,  but, 
owing  to  the  small  size  of  the  water-shed,  the  conditions  beneath  the 
surface  would  need  to  be  exceptionally  favorable  to  obtain  any  considerable 
amount  of  gronnd  water  from  this  source. 

Silver  Lake,  in  "Wilmington,  has  an  area  of  about  32  acres  and  a  very 
small  superficial  water-shed.  It  may,  however,  yield  more  water  than  is 
indicated  by  the  size  of  its  water-shed,  because  it  is  surrounded  by  exten- 
sive areas  of  sandy  soil. 

Jodgixig  from  tlie  surface  indications  and  from  the  character  of  the 
material  obtained  from  two  test  wells  driven  in  the  vicinity,  it  is  not  im- 
probable that  investigations  would  show  that  enough  good  water  might  be 
obtaiued  from  the  lake  or  from  the  ground  in  the  vicinity  of  the  lake  or  of 
Lubber  Brook,  which  flows  very  near  it,  to  supply  Reading  and  Wilming- 
ton ;  but  the  amount  and  quality  of  the  water  can  only  be  determined  with 
certainty  after  the  ground  has  been  thoroughly  tested  and  samples  of  the 
water  examined. 

As  you  are  aware,  the  State  Board  of  Health  has  recently  submitted  to 
the  Legislature  a  report  upon  a  general  system  of  water  supply  for  the 
metropolitan  district  about  Boston  j  and,  while  Reading  is  situated  outside 
of  the  ten-mile  limit  referred  to  in  the  act  under  which  this  rei>ort  was 
made,  there  seems  to  be  no  reason  wby  it  may  not  be  included  among  the 
places  to  which  this  supply  is  to  be  furnished. 

No  data  are  at  hand  upon  which  to  base  a  definite  estimate  of  the  proba- 
ble csost  of  works  for  the  supply  of  Heading  from  Silver  Lake;  but  the 
yearly  cost  of  obtaining  a  supply  from  this  source  would  probably  exceed 
considerably  the  cost  of  a  supply  as  a  part  of  the  metropolitan  water 
district. 

With  its  present  information,  the  Board  advises  the  town  of  Reading  to 
take  measures  to  obtain  its  future  supply  as  a  part  of  the  metropolitan 
water  district,  and  to  abandon  its  present  source  when  the  new  supply 
liecomes  available.  In  the  mean  time^  provision  should  be  made  to  im* 
prove  the  present  supply  by  preventing  the  flooding  of  the  meadow  over  the 
niter-gallery,  and  it  may  be  advisable  to  adopt,  temporarUy,  some  system 
for  filtering  the  water  rapidly  through  saud. 
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Rutland.  The  committee  on  water  supply  of  the  town  of  Rut- 
land applied  to  the  Board  Dec.  24,  1894,  for  its  advice  relative  to 
taking  tlie  water  of  Lake  Muschopauge  in  that  town  as  a  source  of 
water  supply  for  the  town.  The  Board  replied  to  this  application 
as  follows :  — 

BotTOK,  Feb.  23,  1895. 

The  examinations  made  by  the  Board  lead  it  to  conclude  that  this  pond 
will  furnish  a  sufficient  quantity  of  water  of  suitable  quality  for  all  the 
purposes  of  a  public  water  supply,  and  that  it  is,  therefore,  an  appropriate 
source  of  supply  for  the  town. 

Sheffield.  H.  S.  Andrews  and  others  of  Sheffield  applied  to 
the  Board  Nov.  20,  1894,  for  its  advice  relative  to  taking  the  water 
of  certain  springs  in  that  town,  about  two  and  one-half  miles  north- 
east of  the  village,  as  a  public  water  supply  for  Sheffield.  The 
Board  replied  as  follows  :  — 

Boston,  Feb.  23,  1895. 

It  is  understood  that  it  is  proposed  to  intercept  the  flow  from  springs, 
and  to  store  the  water  in  small  reservoirs  from  which  it  will  flow  by  gravity 
to  the  portions  of  the  town  to  be  supplied. 

The  samples  of  water  collected  from  the  springs  early  in  January,  1895, 
have  been  found  by  analysis  to  be  very  soft,  and  of  excellent  quality  for 
the  purposes  of  a  public  water  supply.  If  exposed  to  the  light  in  open 
reservoirs  the  water  is  likely  to  be  less  satisfactory  to  the  taste  than  if 
conveyed  directly  from  the  springs  to  the  consumer,  or  stored  in  reservoirs 
from  which  the  light  is  excluded. 

With  regard  to  the  quantity  of  water,  it  is  not  feasible  to  tell  with  cer- 
tainty from  the  present  information  whether  or  not  a  sufficient  supply  can 
be  obtained  from  the  springs,  but  the  prospects  are  favorable ;  and,  if  the 
supply  should  prove  insufficient  during  a  portion  of  the  year,  it  appears 
probable  that  it  might  be  supplemented  from  a  small  brook  which  flows 
near  the  springs,  by  constructing  a  storage  reser\'oir  upon  it  above  them. 

The  Board  regards  this  source  as  an  appropriate  one  from  which  to  take 
a  supply  of  water  for  the  town. 

Shirley.  An  application  was  received  Nov.  5,  1895,  from  the 
selectmen  and  committee  on  water  supply  of  the  town  of  Shirley, 
for  the  advice  of  the  Board  relative  to  taking  water  from  Leather- 
])oard  Pond  in  that  town  as  a  public  water  supply.  The  Board 
replied  to  this  application  as  follows  :  — 
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Boston,  Dec.  6,  1895. 

Tho  quantity  of  water  which  the  proposed  source  is  capable  of  funiisk- 
ing  18  ample  for  the  use  of  the  inhabit anta  of  the  town  of  Shirley.  With 
regard  to  quality,  however,  the  water  of  this  source  would  be  very  uusatie- 
facloij,  owing  to  its  high  color  and  unpleasant  otior,  as  indicated  l>y  a 
sample  collected  Nov,  13,  1895,  due  to  its  contiiel  with  vegetable  matter 
in  the  large  swampy  area  within  the  water-shed  of  Bow  Brook  above  the 
point  where  it  enters  the  pood.  The  character  of  the  pond  itself,  moreover, 
18  not  such  as  to  influence  favorably  the  quality  of  the  water,  as  it  is  very 
shallow,  and  the  bottom  appcjirs  to  be  covered  in  places  with  mud  and 
vegetable  matter.  The  quality  of  the  water  may  also  be  greatly  influenced 
at  times  by  the  condition  of  the  water  in  Fort  Pond,  situated  near  the  upper 
end  of  the  water-shed  of  the  brook.  This  pond  is  used  as  a  storage  res- 
ervoir, and  its  water  is  drawn  ofif  during  the  diier  portion  of  the  year 
through  Leatherboard  Pond,  to  assist  in  maintaining  the  flow  of  the  stream 
below,  A  sample  of  water,  collected  from  Fort  Pond  November  1^5,  con- 
tained a  very  large  number  of  organisms,  mostly  of  a  kind  which  is  Itable 
to  produce  offensive  tastes  and  odors,  and  this  water  in  its  present  condi- 
tion would  be  very  unsatisfactory  for  domestic  purposes.  It  is  not  feasible 
to  tell  whether  the  water  at  the  present  time  is  better  or  worse  than  at  other 
seasons  of  the  year,  but  it  may  be  said  that  as  a  rule  the  quality  of  the 
water  of  ponds  Is  worse  in  suninier. 

In  view  of  the  poor  quality  of  the  water  of  Leatherl>oard  Pond  and  the 
unfavorable  character  of  its  water-shed,  the  Board  does  not  advise  its 
mioption  as  a  source  of  water  supply  for  the  town  of  Shirley. 

While  the  Board  is  not  fully  informed  as  to  the  feasibility  of  obtaining  a 
satisfactory  supply  from  some  other  surface  source  in  the  vicinity  of 
Shirley  Village,  it  seems  probable,  with  present  information,  that  a  ground- 
wat€r  supply  of  good  quality,  if  such  a  one  can  be  obtained,  would  be  more 
satisfactory  for  the  town  than  any  surface-water  source  in  the  vicinity ;  and 
the  Board  advises  that  it  is  desirable  in  making  further  investigations  for  a 
water  supply,  to  determine  the  feasibility  of  obtaining  a  satisfactory  supply 
in  this  way,  but  cannot  with  present  information  advise  detinitely  as  to  the 
best  place  for  making  investigations. 

The  Board  will,  utmn  application,  advise  you  further  in  this  matter  when 
you  have  the  results  of  further  investigations  to  present. 


Stouohton.  An  application  was  received  from  the  Stoaghton 
Water  Board  Jan.  16,  1895,  for  the  advice  of  the  Board  relative  to 
introducing  a  supplementary  supply  of  water,  in  accordance  with 
methods  and  plans  i)re8ented  hy  their  engineer.  To  this  application 
the  Board  replied  as  follows  ;  — 
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B08TOH,  April  4, 1805. 

One  of  these  plans  provides  for  collecting  the  water  of  the  springs  which 
outflow  at  the  edge  of  the  low  land  surrounding  Muddy  Pond,  and  is,  in  its 
general  features,  the  plan  recommended  by  the  State  Board  of  Health  in 
its  communication  to  you  dated  Oct.  13,  1893,  a  copy  of  which  is  enclosed 
herewith.  The  other  plan  provides  for  taking  water  from  a  well  located 
about  1,150  feet  above  the  present  pumping  station,  on  a  point  of  land  at 
the  junction  of  Muddy  Brook  and  the  brook  flowing  from  Stoughton  village. 

In  choosing  between  these  two  plans,  the  most  important  features  are, 
obviously,  the  quantity  and  quality  of  water  which  they  will  furnish. 

With  regard  to  the  quantity  of  water  which  the  first  plan  will  furnish,  it 
may  be  said  that  the  communication  above  referred  to  stated  that  the  total 
flow  of  the  springs,  as  represented  by  the  outflow  from  Muddy  Pond  on 
April  26,  1892,  was  1,410,000  gallons  per  day,  and  on  Sept.  11,  1893, 
fully  1,000,000  gallons  per  day.  Measurements  made  under  the  direction 
of  your  engineer  from  Sept.  24  to  Oct.  4,  1894,  show  that  the  flow  ranged 
from  435,000  to  about  900,000  gallons  per  day.  A  measurement  made  on 
March  15, 1895,  showed  that  the  amount  was  upwards  of  1,500,000  gallons 
per  day.  The  lowest  of  the  above  quantities  is  considerably  more  than 
enough  for  the  present  population  of  the  town,  with  any  ordinary  rate  of 
consumption  of  water  per  inhabitant ;  but  it  is  enough  smaller  than  the 
other  measurements  to  indicate  the  possibility,  under  extreme  conditions, 
of  an  insuflacient  flow  from  the  springs,  making  it  necessary  to  have  re- 
course to  some  surface-water  or  other  supplementary  source  at  such  time. 
Of  the  excellence  of  the  water  to  be  obtained  from  this  source  there  is  no 
doubt,  provided  it  is  intercepted,  as  advised  in  the  last  communication, 
before  the  water  has  been  exposed  to  the  light  or  come  in  contact  with  the 
vegetable  matter  in  the  swamp  surrounding  the  pond. 

The  tests  made  near  the  site  of  the  well  proposed  by  the  second  plan 
show  that  there  is  a  thick  layer  of  porous  gravel  underlying  the  fine  sand 
found  for  a  considerable  distance  down  from  the  surface,  and  from  the 
gravel  water  can  be  pumped  very  freely.  Judging  from  the  freedom  with 
which  the  water  can  be  pumped  from  several  of  the  test  wells,  there  seems  to 
be  no  doubt  that  when  the  ground  is  full  of  water  a  well  or  wells  at  this  place 
will  furnish  it  at  a  rate  sufllcient  for  the  supply  of  the  town,  and  the  ques- 
tion of  a  supply  from  this  source  depends  mainly  upon  whether  there  will 
be  a  gradual  lowering  of  the  water  in  the  ground  during  dry  seasons,  with 
a  corresponding  diminution  in  the  amount  of  water  which  can  be  pumped 
from  the  well. 

From  all  the  information  now  available,  it  seems  probable  that  the 
springs  at  Muddy  Pond  will  furnish  more  water  both  in  wet  and  In  dry 
seasons  than  the  proposed  well. 
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A  sample  of  water  collected  from  one  of  the  teat  wells  near  the  site  of 
the  proposed  well  wag  analyzed  and  found  to  be  of  excelleot  qnality,  bat 
this  sample  does  not  ueceasarily  indicate  the  quality  of  the  water  to  lie 
obtained  by  continuous  pumping  from  the  well*  It  does  not  seem  at  all 
probable  that  the  well  will  furnbh  a  sufficient  quantity  for  the  supply  of  the 
town,  unless  the  water  in  it  is  drawn  below  the  level  of  tiie  adjacent  mill- 
pond,  and  a  considerable  amount  of  water  fdters  from  this  millpond  and 
from  others  further  up  the  stream  coming  from  the  village  to  maintain  the 
saturation  of  the  ground  about  the  welL  The  water  hltering  in  this  manner 
might  be  thoroughly  puritled  by  its  passage  through  tbe  ground  to  tiie  well  j 
but  this  is  somewhat  uncertain,  and  the  filtration  would  not  soften  the 
water  of  this  stream,  which  is  hard,  owing  to  its  pollution*  For  both  of 
these  reasons  the  water  to  be  obtainetl  from  the  well  must  be  regarded  aa 
inferior  in  quality  to  the  unpolluted  spring  water. 

If  the  plan  for  taking  water  from  the  springs  were  to  be  adopted,  it  would 
be  advisable,  unless  an  abundant  supply  of  water  was  developed  by  extend- 
ing the  pipe  to  the  point  indicated  by  your  engineer,  to  extend  it  still 
further,  so  as  to  intercept  the  springs  entering  the  pond  from  the  easterly 
6ide ;  and  throughout  the  territory  where  the  springs  outdow  it  is  desirable 
that  the  line  of  the  pipe  should  be  nioved  in  toward  the  foot  of  the  high 
land,  if  by  so  doing  quicksand  and  mud  can  be  avoided,  and  the  trench 
placed  in  a  more  porous,  gravelly  material.  It  would  also  be  advisable, 
sa  suggested  in  the  last  communication,  to  lay  smaller  branch  pipes  to 
intercept  the  spring  water  at  the  places  where  it  outflows  in  the  greatest 
quantity. 

In  addition  to  the  proposed  well,  the  plan  recommended  by  your  engineer 
provides  for  the  construction  of  a  small  reservoir  just  above  the  South  worth 
Dam,  now  owned  by  the  town,  on  Muddy  Brook,  which  would  have  some 
effect,  particularly  when  first  constructed,  upon  the  amount  of  water  to  be 
obtained  from  the  proposed  well,  and  the  reservoir  is  also  intended  as  ft 
snpplemeutary  source  from  which  to  take  water  directly  if  the  supply  from 
the  well  should  prove  insuilicient*  If  the  supply  were  to  l>e  taken  from  the 
springs,  the  pipe  leading  from  them  would  pass  near  and  below  the  level  of 
Muddy  Pond,  from  which  water  might  be  taken  in  a  very  diy  time  if  the 
BUpply  from  the  springs  should  prove  insufficient ;  or,  if  it  should  be  deemed 
neoedsary  to  have  a  large  quantity  of  water  in  reserve  near  the  pumping 
station,  such  a  reser\'e  could  be  provided  in  connection  with  the  plan  for 
taking  water  from  the  springs  as  well  as  in  connection  with  the  other  plan. 

Keference  is  also  made  in  the  report  of  your  engineer  to  the  expediency 
af  taking  a  supplementary  or  an  independent  supjily  of  water  from  Knowles 
Bix)Ok.  Owing  to  the  fact  that  your  pumping  station  is  located  in  the 
valley  of  Muddy  Brook,  and  the  probability  that  a  larger  supplementary 
aupply  of  excellent  water  can  be  obtained  from  the  valley  of  this  brook 
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than  from  Enowles  Brook,  it  seems  clearly  undesirable  at  the  present  time 
to  take  the  additional  supply  from  the  latter  source. 

Walpole.  The  water  commissioners  of  Walpole  applied  to  the 
Board  March  29,  1895,  for  its  advice  relative  to  the  introduction  of 
a  public  water  supply  from  the  ground  in  the  valley  of  Low  Brook, 
about  one-half  mile  above  its  junction  with  the  Xeponset  Kiver. 
The  Board  replied  as  follows  :  — 

Boston,  June  7, 1895. 

The  subject  of  a  water  supply  for  Walpole  was  brought  to  the  attention 
of  this  Board  by  an  application  of  the  committee  on  water  supply  of  the 
town  in  1893,  and  the  Board  on  June  5  of  that  year  made  the  following 
reply :  — 

"  The  investigations  made  near  the  Neponset  River,  not  very  far  above 
the  Blackburn  water  privilege  and  just  below  Low  Brook,  showed  very 
satisfactory  results  as  regards  the  porosity  of  the  material,  the  freedom 
with  which  water  could  be  pumped  from  the  test  wells  and  the  quality  of 
the  water.  Taking  these  results  in  connection  with  an  examination  of  the 
surrounding  territory  and  the  size  of  the  streams,  the  Board  finds  no  reason 
to  doubt  that  an  ample  supply  of  excellent  water  can  be  obtained  from  a 
well  or  wells  located  in  the  porous  material  in  this  vicinity." 

Judging  from  the  tests  which  you  have  made  by  driving  wells  and  pump- 
ing from  them  at  the  source  now  proposed  in  the  valley  of  Low  Brook,  the 
results  at  this  place  are  also  very  satisfactory  as  regards  the  porosity  of 
the  material  and  the  freedom  with  which  water  could  be  pumped  from  test 
wells,  and  analyses  show  that  the  water  is  of  excellent  quality.  The  water- 
shed and  streams  which  must  be  depended  upon  for  maintaining  the  saturar 
tion  of  the  ground  at  the  new  location  are  much  smaller  than  at  the  former 
one  near  the  Neponset  River,  and,  judging  from  all  of  the  information  at 
present  available,  the  source  near  the  Neponset  River  would  be  likely  to 
furnish  the  lai'ger  quantity  of  water.  It  is  not  Improbable,  however,  that 
wells  at  the  new  location  would  supply  the  town  with  all  of  the  water 
required  for  ordinary  water  supply  purposes  for  several  years ;  but  if,  as 
has  been  suggested,  large  quantities  of  water  are  to  be  supplied  for  manu- 
facturing purposes,  the  source  now  proposed  would  probably  prove  inade- 
quate. 

There  is  uncertainty,  in  nearly  all  cases  where  water  is  to  be  taken  from 
a  ground- water  source,  as  to  just  how  much  water  the  source  will  furnish 
at  the  end  of  a  long-continued  drought ;  and,  as  it  is  very  desirable  that 
you  should  obtain  as  large  a  quantity  of  ground  water  as  possible,  the 
Board  advises  you,  before  finally  locating  your  wells  and  pumping  station, 
to  make  further  investigations,  with  the  aid  of  an  engineer  skilled  in  tho 
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selection  of  grouud-wiiter  supplies,  luiviiig  in  view  the  location  of  the  works 
At  tlie  place  where  the  lar^^eat  qtiantity  of  water  of  satisfactory  quality  caa 
be  obtained,  either  from  the  original  \yorks  or  from  extensions  to  be  made 
fiobsequeutly. 

Wenhasi,     An  application  was  received  from  the  selectmen  of 
Wenham,  Feb.    18,  1H95,  for  the  ad%ice  of  the  Board  relative  to 

takin^jT  the  water  of  Pleiisant  Pond  in  tliat  town  as  u  source  of  public 
water  supply.     The  Board  replied  to  thii*  applicatioQ  as  follows  ;  — 


: 


Boston,  March  25^  1890. 

The  Board  has  caused  ao  examination  of  thi»  source  and  an  analysis  of 
a  sample  of  water  collected  from  the  pond  near  its  outlet  to  lie  uiatle. 
This  pond  will  furnish  an  abundant  supply  of  water  for  your  town,  and  the 
water  is  of  fair  quality,  but  not  as  good  as  it  is  desirable  to  introduce  into 
the  town  if  a  better  water  can  be  obtained. 

The  unsatisfactory  character  of  the  water  ia  due  to  the  surface  drainage 
from  the  streets  in  a  portion  of  the  village,  the  drainage  from  a  email 
swamp  south  of  the  main  street  and  mneb  larger  swampy  areas  south  of 
the  pond,  and  the  percolation  of  polluted  waste  water  from  a  portion  of 
the  village  through  the  ground  into  the  pond  or  its  feeders. 

It  was  suggested  by  one  of  your  board  that  most  of  the  street  wash 
above  referred  to,  and  the  drainage  from  the  small  swamp  south  of  the 
main  street,  might  be  diverted  from  the  pond  and  made  to  flow  in  a  south- 
erly direction  to  Miles  River;  and  this  would  have  a  tendency  to  improve 
the  quality  of  the  pond  water,  but  it  would  not  be  likely  to  make  enough 
change  in  the  qnality  to  make  the  trater  wholly  satisfactory. 

If  a  public  water  supply  were  introduced  from  any  source,  without  at 
the  same  time  providing  a  system  of  sewers,  there  would  be  more  polluted 
waste  water  turned  into  the  ground  than  at  present,  and  more  would  find 
its  way  by  peicolation  or  otherwise  into  Pleiisant  Pond.  These  \vatcra, 
even  if  thoroughly  purified  by  percolation  through  the  ground  so  that  they 
would  not  be  dangerous  to  health,  contain  soluble  mattcra  which  would 
promote  the  growth  of  the  minute  organisms  which  frtcpiently  give  waters 
Stored  in  [>ond8  and  reser\^oirs  a  disagreeable  taste  and  odor. 

It  is  possible  that  investigations  may  show  that  a  water  which  is  entirely 
satisfactory  in  quality  can  be  obtained  from  the  ground  near  the  pond,  or 
from  some  other  ground- water  source  within  the  limits  of  the  town*  The 
Board  also  calls  attention  to  the  fact  that  the  pumping  stations  of  the  water 
works  of  Beverly  and  Salem  are  but  little  more  tlian  a  nnle  and  a  half  fixjm 
the  ciiQtre  of  Wenham  village ;  and  if  arrangements  could  be  made  whereby 
these  cities  or  either  of  them  would  furnish  water  at  a  small  advance  upon 


52  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

its  cost,  the  water  would  probably  cost  the  town  of  Wenham  much  less 
than  if  obtained  by  the  construction  of  independent  works. 

The  Board  will  advise  you  further  in  this  matter,  if  you  so  desire,  when 
you  have  further  information  to  present  for  its  consideration. 

'Westfield.  The  committee  on  additional  water  supply  of  the 
town  of  AVestficld  applied  to  the  Board  Jan.  28,  1895,  for  the 
advice  of  the  Board  relative  to  the  taking  of  Munn  Brook  in 
Granville  at  a  point  near  its  junction  with  Tillotson's  Brook,  as 
an  additional  source  of  water  supply  for  Westfield.  The  Board 
replied  to  this  application  as  follows  :  — 

Boston,  Feb.  6,  1895. 

The  water  commissioners  of  the  city  of  Holyoke  applied  to  this  Board 
on  June  13,  1893,  and  again  on  Jan.  18,  1894,  for  its  advice  relative  to 
taking  an  additional  water  supply  from  this  source,  and  the  replies  of  the 
Board  to  these  applications  are  transmitted  herewith.  You  will  find  in 
them  the  opinion  of  the  Board  with  regard  to  the  quality  of  the  water  so 
far  as  it  has  information  up  to  the  present  time. 

The  city  of  Holyoke  is  in  urgent  need  of  an  additional  water  supply, 
and  the  Board  has  in  one  of  the  replies  expressed  the  opinion,  which  it 
still  holds,  that  Munn  Brook  is  the  most  appropriate  source  from  which 
to  take  an  additional  water  supply  for  the  city  of  Holyoke ;  but  the  Board 
also  believes  that  the  brook  is  an  appropriate  source  of  additional  supply 
for  the  town  of  Westfield,  provided  it  is  taken  jointly  by  the  two  com- 
munities. The  construction  of  works  for  the  joint  supply  of  the  two 
communities  would  materially  lessen  the  cost  to  each,  if  arrangements 
were  made  for  an  equitable  division  of  their  cost;  and,  although  the 
capacity  of  the  source  would  be  reached  sooner  if  it  were  used  by  the  two 
communities  than  by  either  one,  it  will  continue,  with  proper  development 
by  the  construction  of  storage  reservoirs,  to  supply  both  for  a  considerable 
time,  and  the  supply  can  be  supplemented  from  the  Westfield  Little  River 
in  the  future  if  the  supply  from  Munn  Brook  should  prove  insufficient. 

The  Board,  therefore,  advises  you  to  consider  the  question  of  obtain- 
ing an  additional  supply  from  this  source  in  connection  with  the  city  of 
Holyoke. 

Westox.  Charles  H.  Fiske  and  others,  petitioners  for  incorpora- 
tion as  the  Weston  Water  and  Electric  Company,  applied  to  the 
Board  April  30,  IH^K"),  for  its  advice  relative  to  taking  a  water  suj)- 
ply  for  the  tow  n  of  AVeston  from  springs  in  the  neighborhood  of 
Central  Avenue  in  that  town.  The  Board  replied  to  this  applicar 
tioii  as  follows  :  — 
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BoBTO.N,  Aug.  2»  1895. 

The  analysis  of  water  from  tlie  test  wells  nearest  Central  Avenue  showed 
that  it  liatl  at  some  time  been  polluted  and  subsequently  well  poritied  by  its 
passage  through  the  grouudi  while  the  anulysis  of  the  wtUer  of  one  of  the 
wells  oa  the  farther  side  of  the  meadow  from  Central  Avenne  showed  only 
a  slight  trace  of  pre%  ions  pollntioa  and  a  very  thorough  purification  of  the 
water  by  its  passage  through  the  ground.  This  water,  as  it  came  from  the 
gmuud,  except  for  a  slight  turbidity  which  would  disappear  after  the  wells* 
were  in  constant  use,  was  of  excelleot  quality  for  all  the  purposes  of  a  public 
water  supply;  but  it  is  not  improbable  that  the  continuous  draught  of  water 
from  the  ground  at  this  place  would  cause  the  water  which  stands  Ujion  the 
meadow  to  filter  downward,  tliereby  making  the  water  less  attractive  and 
palatable,  and  causing  it  to  take  up  enough  iron  to  render  it  unsuitable  for 
laundry  purposes. 

The  Boaid,  therefore,  advises  you,  before  putting  in  works  in  this 
vicinity,  to  make  further  tests  by  driving  wells  in  the  low,  sandy  land  lying 
between  the  meadow  and  the  railroad ;  and,  if  these  tests  should  show  the 
existence  of  pervions  material  from  which  water  of  good  quality  can  be 
pumped  freely  to  a  depth  of  25  feet  or  more  below  the  level  of  the 
meadoWf  it  would  then  be  advisable  to  locate  tiie  w^ella  in  the  hard  ground 
aa  far  from  the  meadow  as  possible,  as  the  water  obtained  in  this  way 
would  l>e  much  less  likely  to  deteriorate  than  if  the  wells  were  sunk  in  the 
aatu rated  meadow. 

The  Board  will  advise  you  further  in  this  matter,  if  you  so  request,  after 
the  additional  tests  have  been  maile* 


WtLLiAMSTOWx.  The  WiUiamstnwii  Water  Company  applied  to 
the  Board  Sept.  16,  1H!)5,  lor  its  advice  relative  to  taking  Flora 
Glen  Brook  as  an  additional  source  of  water  supply''  for  that  town. 
The  Board  replied  to  this  application  as  follow  s :  — 

BorroK,  Oct.  23, 1896. 
The  Board  has  caused  the  proposed  source  of  supply  to  be  examined  by 
one  of  its  engineers »  and  a  sample  of  the  water  to  be  analyzed.  The 
aoalysia  indicates  that  the  quality  of  the  water  is  excellent,  and  its  hard- 
ness much  less  than  that  of  the  water  of  Slierman  Spring  and  only  about 
ODe<tbixd  of  that  of  the  water  of  Cold  Springs  your  present  sources  of 
supply.  With  the  amount  of  storage  pro^xised,  a  large  addition  to  your 
present  supply  can  l>e  obtained  from  this  brook,  and,  with  properly  pre- 
]mred  ^e5e^^*oir8,  the  quality  of  tiiis  water  is  likely  to  be  more  satisfac- 
tory to  coQBumers  than  the  water  of  either  of  the  two  springs  now  used  as 
soorcea  of  supply,  on  account  of  its  comparative  softness* 
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It  is  improbable  that  your  present  and  proposed  works  together  will 
furnish  as  much  water  as  ought  to  be  provided  for  a  growing  town  like 
Williamstown ;  and  the  development  of  small  sources,  that  are  likely  to 
prove  inadequate  in  a  very  few  years  if  the  town  continues  to  grow,  or  if  there 
should  be  a  large  increase  in  the  use  of  water,  is  not  in  the  interest  of  true 
economy.  The  Board  would,  therefore,  advise  that,  before  making  further 
additions  to  the  works,  you  have  a  thorough  investigation  made,  with  a 
view  to  determining  the  best  source  for  the  permanent  supply  of  the  town. 

WrNCHEXTX)x.  The  conimitteo  on  water  supply  of  WincJhendon 
applied  to  the  Board  Jan.  31,  1895,  for  further  advice  in  regard  to 
the  Prentiss  meadow  in  that  town  as  a  source  of  water  supply  for 
the  town.     The  Board  replied  to  this  application  as  follows  :  — 

Boston,  Hay  15,  1895. 

The  State  Board  of  Health  received  from  you  an  application  dated  Jan. 
81,  1895,  for  further  advice  with  regard  to  the  Prentiss  meadow  as  a  source 
of  water  supply  for  your  town,  and  with  this  application  you  have  submit- 
ted a  report  of  your  engineer,  giving  the  results  of  certain  pumping  tests 
and  investigations  which  have  been  made  in  order  to  determine  the  capacity 
of  this  source. 

The  water  supply  of  Winchendon  has  been  the  subject  of  careful  con- 
sideration by  this  Board  on  several  occasions,  and  your  attention  is  again 
called  to  the  replies  made  by  the  Board  to  your  committee  on  February  17, 
April  6,  Augast  3  and  September  1 0  of  last  year,  for  a  general  considera- 
tion of  the  subject  of  the  water  supply  for  your  town  and  an  extended 
consideration  of  the  Prentiss  meadow  source,  concerning  which  you  now 
ask  further  advice. 

Before  referring  to  the  reconsideration  of  the  subject  with  the  aid  of  the 
new  information  furnished,  it  may  be  well  to  state  that  the  reply  of  the 
Board,  dated  Sept.  10,  1894,  after  referring  to  a  method  of  estimating  the 
quantity  of  water  to  be  obtained  from  a  ground  water  source,  stated: 
*'  Upon  this  basis  the  engineers  of  the  Board  have  estimated  that  a  well  or 
wells  in  the  Prentiss  meadows  would  yield  during  the  driest  four  months  of 
a  dry  year  about  130,000  gallons  per  day."  Again,  after  calling  attention 
to  the  fact  that  the  capacity  of  a  ground- water  supply  cannot  be  determined 
with  nearly  as  much  accuracy  as  of  a  surface-water  supply,  the  further 
statement  was  made:  ''While,  therefore,  the  Board  estimates  that  the 
quantity  of  water  to  be  obtained  from  a  well  or  group  of  wells  in  the 
Prentiss  meadow  would  be  from  100,000  to  200,000  gallons  per  day,  it 
cannot  be  at  all  definitely  stated  that  the  quantity  may  not  be  even  more  or 
less  than  these  figures." 

From  the  information  contained  in  Mr.  Fuller's  report  and   additional 


informatiOD  furnished  directly  by  him,  it  is  learned  that  one  test  was  made 
by  pumping  clay  atid  night  for  tbhty- seven  days,  from  a  well  about  20  feet 
deep  and  about  8  or  9  feet  in  diameter  at  tbe  bottom.  This  test  began  ou 
Sept.  3  and  ended  on  Oct.  10,  1894.  During  rather  more  than  the  first 
half  of  the  test  no  measurements  of  the  quantity  of  water  pumped  are 
given,  but  it  10  stated  that  the  fiow  was  probably  somewhat  more  than  dur- 
ing the  last  fourteen  days  when  the  measureo^onts  were  taken.  The  water 
in  the  well  was  kept  pumped  down  to  within  one  foot  and  nine  inches  of 
the  bottom  of  the  weU^  so  that  the  quantity  pumped  represented  substan- 
tially all  of  the  water  which  the  well  would  furnish.  The  average  quantity 
of  water  pumped  per  day  during  the  last  fourteen  days  was  271,000  gallons^ 
and  there  was  a  gradual  lowering  of  the  water  in  the  ground  in  the  vicinity 
of  the  well. 

A  second  test  was  made  by  pumping  for  seventeen  days,  from  Dec.  ID, 
18SI4,  to  Jan.  4,  1895,  from  ten  driven  wells,  the  nearest  of  which  waa 
aboat  300  feet  from  the  dug  well,  and  during  the  last  t!iree  aiid  a  half  days 
of  this  test  water  was  also  pumped  from  the  dug  well.  The  amount  of 
water  pumped  from  the  driven  wells  averaged  245,000  gallons  i>er  day,  but 
there  was  a  very  large  reduction  in  the  quantity  pumped  per  day  during  the 
last  thirteen  days  of  the  test.  The  dug  well  supplied  an  average  of  290,000 
gallons  per  day  during  three  and  a  half  days,  but  even  iu  this  short  time 
there  was  a  noticeable  reduction  in  the  amount  of  water  pumped.  At  the 
conclusion  of  this  test  the  water  in  the  dug  well  rose  to  its  normal  level 
SDUch  more  slowly  than  after  the  first  one. 

In  interpreting  the  results  of  these  tests,  it  is  necessary  to  take  into 
account  the  rainfall  at  and  before  the  time  when  they  were  made  and  the 
season  of  tbe  year  as  affecting  the  proportion  of  the  rainfall,  which  was 
likely  to  soak  into  the  ground  and  aid  in  maintaining  the  supply  during  the 
tests. 

The  rainfall  at  Winehendoo  during  the  first  test,  as  reported  by  the 
Weather  Bureau,  was  8.66  inches,  and  during  the  second  test  1.26  inches. 
The  rainfall  < luring  the  last  four  months  of  the  year,  as  compared  with  the 
Average  rainfall  In  Massachusetts  during  the  same  months  and  with  the 
rainfall  in  a  very  dry  year,  is  given  in  the  following  table :  — 
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The  table  shows  that  the  tests  were  made  during  mouths  when  the  rain- 
fall was,  on  the  whole,  slightly  above  the  average.  The  season  of  the  year 
also  has  an  important  bearing,  because  during  the  warmer  months  the 
greater  part  of  the  rain  which  falls  goes  off  again  into  the  air  by  evapora- 
tion, while  in  the  cooler  months  of  the  year,  until  the  ground  is  solidly 
frozen,  a  much  larger  proportion  remains  to  soak  into  the  ground.  A 
large  allowance,  therefore,  has  to  be  made,  in  order  to  insure  an  unfailing 
supply,  to  offset  the  diminished  yield  during  seasons  of  lower  rainfall  and 
during  the  warmer  portions  of  the  year  when  more  water  evaporates.  It 
should  also  be  noted  that,  even  during  the  season  of  comparatively  large 
yield  when  the  tests  were  made,  the  water  in  the  ground  continued  to 
lower,  and  with  continuous  pumping  for  a  much  longer  time  it  is  probable 
that  the  wells  would  have  yielded  less  water  than  they  did  during  these 
comparatively  short  tests. 

The  estimates  of  the  capacity  of  a  well  or  wells  at  this  place,  as  formerly 
made  by  the  engineers  of  this  Board,  related  to  the  yield  during  the  driest 
four  months  of  a  dry  year,  and  were  based  in  part  upon  the  exhaustion  by 
long-continued  pumping  of  the  water  stored  in  the  ground  in  the  vicinity  of 
the  wells ;  and,  now  that  the  tests  have  been  made,  we  are  unable  to  conclude 
that  the  quantity  of  water  obtainable  under  these  conditions  would  exceed 
the  amount  originally  estimated,  —  an  amount  too  small  to  supply  the  town 
after  water  shall  have  begun  to  be  generally  used. 

Your  engineer  suggests  in  his  report  that  the  ground  surrounding  the 
wells  may  be  kept  saturated  by  introducing  water  from  the  river  by  means 
of  drain  pipes  with  open  joints,  placed  as  much  as  100  feet  from  the  wells. 
The  Board  regards  this  method  of  supplementing  the  supply  as  an  imprac- 
ticable one,  mainly  because  the  matters  strained  out  of  the  river  water  would 
accumulate  where  the  water  passes  from  the  joints  of  the  pipe  into  the 
ground ;  and,  as  they  could  not  be  removed,  the  filter  would  before  long 
become  clogged  and  inoperative. 

The  Board,  in  its  former  investigation  of  this  subject,  considered  various 
methods  of  extending  the  collecting  system  and  maintaining  the  saturation 
of  the  ground  by  water  taken  from  the  river,  and,  after  indicating  methods 
which  might  be  adopted,  made  the  following  statement :  — 

''  Taking  into  account  the  first  cost  of  this  complicated  system  of  works^ 
the  yearly  cost  of  operating  them  in  such  a  way  as  to  obtain  a  suflScient 
supply  of  good  water  and  the  uncertainty  as  to  the  results  which  would  be 
obtained,  it  does  not  seem  advisable  to  adopt  this  plan,  when  you  may 
obtain  from  Upper  Naukeag  Pond,  by  a  simple  plan  and  probably  with  a 
much  smaller  annual  cost,  an  ample  supply  of  water  of  good  quality." 

Since  the  Board,  after  a  careful  consideration  of  all  of  the  information 
furnished  by  your  extended  investigations,  does  not  have  occasion  to 
modify  its  former  estimates  as  to  the  probable  capacity  of  a  well  or  wells 
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at  the  Pi'entiss  meadow,  or  to  change  its  couelusions  with  regard  to  supple- 
menting iLie  supply  to  be  obtaioed  from  the  groimd  at  thifl  place,  it  has  no 
occasion  to  modify  the  advice  already  given  to  you  with  regard  to  thia 
source  of  water  supply. 

AH  of  tbe  analyses  of  water  from  Upper  Nankeag  Pond  show  it  to  be  of 
better  quality  for  water-supply  purposes  than  the  water  naoally  obtained 
from  ponds.  Six  years  ago  the  water  bad  a  disagreeable  odor,  such  as 
has  been  found  occasionally  m  nearly  all  of  the  surface-water  supplies  of 
the  State^  inchidiug  some  of  the  best  poods  j  but  this  odor,  though  disagree- 
able, is  not  kuown  to  be  injurious  to  health.  No  trace  of  tbe  odor  has 
been  found  in  the  water  of  Upper  Naukeag  Pond  for  six  years ;  and,  with 
the  results  of  your  investigations  in  view,  the  Boaixl  ia  unable  to  advise 
that  there  is  within  your  reach  any  other  source  as  desirable  as  this. 

In  response  to  the  request  contained  in  a  coniuaimication  dated  March  6, 
1895,  the  Board  sends  herewith  analyses  of  samples  of  water  collected  from 
different  sources  near  Winchendon  during  the  past  year,  with  a  brief  state* 
ment  of  the  quality  of  the  water  from  each  source,  as  indicated  by  the 
analyses. 

The  analyses  sent  included  four  from  upper  Naukeag  Pond,  —  Nos.  1 2095, 
12702,  13813,  14122;  two  from  Prentiss  meadow,  —  No.  12188,  driven 
well  No.  $,  No.  13092,  dug  well ;  one  from  Miller's  River,  opposite  Pi*en- 
tiss  meadow,  No.  12187;   one  from  Beaman  Brook,  No.  1209'4» 

These  analyses  show  that  the  waters  of  Upper  Naukeag  Pond  and  the 
wells  in  tbe  Prentiss  meadow  are  soft  and  of  excellent  qnality  for  all  the 
purposes  of  a  public  water  supply* 

The  waters  of  MiMer*s  River  opposite  the  wells  and  of  Beaman  Brook 
have  a  deep  brownish  color,  such  as  water  acquires  from  contact  with  vege* 
table  matter  in  swampy  places,  coutaiu  considerable  organic  matter,  and 
would  not  be  of  satisfactory  quality  for  drinking  and  some  other  water  sup- 
ply purposes. 

WoncESTER.  An  application  was  received  Feb,  21,  1895,  from 
the  mayor  of  Worcester,  for  the  advice  of  the  Board  relative  to  the 
addition  of  the  water  of  Kettle  Brook  to  the  existing  water  supply 
of  the  city.     The  Board  replied  to  this  application  as  follows  ;  — 


BoBToy,  March  2,  1896. 

The  State  Board  of  Health  received  from  you  Feb.  21,  1895,  an  appli- 
cation for  its  advice  relative  to  the  proi>08ed  additioual  water  supply  for  the 
city  of  Worcester,  to  be  obtained  from  Kettle  Brook,  at  or  near  Kent's 
Milb,  and  diverted  into  the  existing  Lynde  Brook  Reservoir,  from  which 
the  high-service  supply  of  the  city  is  now  taken. 
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The  Board  has  caused  examinations  of  this  brook  to  be  made  and  samples 
of  water  from  it  to  be  analyzed,  and  it  finds  that  the  water  as  it  now  runs 
in  the  stream  is  of  fair  quality  and  likely  to  be  as  good  after  storage  in 
the  Lynde  Brook  Re8er\'oir  as  the  water  now  supplied  to  the  city  from 
that  source.  The  water  can  be  improved,  however,  by  ceasing  to  use  the 
Arnold  Reservoir,  which  floods  a  swampy  territory  near  the  head  of  Kettle 
Brook  to  a  small  depth,  by  draining  this  swampy  territory  and  by  other 
methods  of  improving  the  quality  of  the  water  which  will  suggest  them- 
selves to  your  engineers. 

This  brook  will  furnish  by  gravity  a  substantial  addition  to  the  present 
supply  of  your  city  at  a  very  small  cost  for  engineering  works,  and  the 
Board  regards  it  as  an  appropriate  source  from  which  to  take  the  next 
addition  to  the  water  supply  of  your  city. 

Wrentham  (Plainville).  An  application  was  received  Jan.  8, 
1895,  from  H.  G.  Bacon  and  otber  citizens  of  Plainville  in  Wren- 
tham, for  the  advice  of  the  Board  relative  to  taking  the  water  of 
Ten  Mile  River,  at  some  point  above  Plainville,  to  which  the  Board 
replied  as  follows  :  — 

BosTOw,  Feb.  5,  1896. 

The  State  Board  of  Health  received  from  you  on  Jan.  8,  1895,  an  appli- 
cation for  advice  relative  to  a  proposed  water  supply  for  a  part  of  the 
town  of  Wrentham,  in  which  you  state  that  it  is  your  intention  to  intro- 
duce a  system  of  water  supply  in  the  village  of  Plainville  in  the  town  of 
Wrentham,  and,  for  the  purpose  of  carrying  out  such  a  plan,  a  petition 
will  be  presented  to  the  General  Court.  You  ask  for  advice  upon  the 
proposed  plan  to  take  the  water  of  Ten  Mile  River  at  some  point  between 
the  village  of  Plainville  and  the  head  of  Ten  Mile  River. 

The  Board,  under  date  of  Dec.  20,  1894,  advised  the  board  of  water 
commissioners  of  the  town  of  North  Attleborough  with  regard  to  the  Ten 
Mile  River  above  the  village  of  Plainville  as  a  source  of  water  supply  for 
the  town  of  North  Attleborough  and  the  village  of  Plainville.  In  the  com- 
munication to  North  Attleborough  (a  copy  of  which  is  published  in  the 
twenty-sixth  annual  report  of  the  State  Board  of  Health,  1894,  page  35), 
you  will  fiud  the  opinion  of  the  Board  with  regArd  to  the  quality  of  the 
water;  also  its  opinion  as  to  the  propriety  of  taking  water  from  this 
source  for  the  supply  for  the  village  of  Plainville,  as  well  as  for  a  supply 
for  the  town  of  North  Attleborough. 

Sewerage  and  Sewage  Disposal. 
The  following  is  the  substance  of  the  action  of  the  Board  during 
1895,  in  reply  to  applications  for  advice  relative  to  sewerage  and 
sewjiire  disposal :  — 


ioarcl  relative  to  tlie  sewage  di8po8a 
po^ed  outlet'^  into  the  Powow  River, 
application  as  follows  ;  — 

Boston,  Feb.  12»  1895, 

The  State  Board  of  Health  received  from  you  an  application  dated  Nov. 
1,  1S94,  in  which  you  a.sk  its  advice  with  regard  to  the  disiwsal  of  the 
sewage  of  Amesbury,  and  with  this  application  you  submit  eertaiu  plaos 
made  seveml  years  ago  and  suggest  that  they  will  require  some  modifica- 
tion. 

The  Board  advises  that  you  have  the  whole  subject  re-cxiimioed  and 
plans  prepared  for  discharging  the  sewage  into  the  MeiTimack  River»  and 
tbftt  you  adopt  a  plan  for  disposing  of  the  sewage  in  lliis  niiumcr,  if  it  is 
foand  practicable  to  do  so.  If,  however,  you  find  that  the  cost  is  too 
^reat  to  warrant  the  atloption  of  tbe  complete  plan  at  the  present  time,  it  is 
permissible  to  discharge  tenipomrily  into  the  Powow  River  at  or  below  the 
mouth  of  Patten's  Brook  as  much  sewage  as  will  be  furnished  by  a  popula- 
tion of  5,000,  but  the  outlet  pipe  should  be  extended  to  deep  water,  so  as 
^void  fouling  the  shores. 


Andover.  An  application,  submitting  ceitain  specific  questions, 
was  received  from  the  sewer  conimissioners  of  Andover,  Aug.  1, 
181?5,  for  the  advice  of  the  Board  relative  to  two  plans  of  .sewerage 
niul  sewage  disposal  for  that  town.  The  Board  replied  to  this  api>li- 
cation  as  follows  :  — 

Boston,  Oct.  10,  1895. 

The  State  Board  of  Health  received  from  you  on  Aug.  1,  1895,  an 
uppiicfttion  with  reference  to  tbe  disposal  of  the  sewage  of  the  town  of 
Andover,  containing  the  following  statement  as  to  your  proposed  plans :  — 

'*The  town  of  Andover  submits  two  plans  for  the  disposal  of  its  sew- 
age:  — 

**  1.  Above  the  stone  bridge,  six  hundred  feet  from  Main  Street,  to 
erect  a  building,  114  by  4*2  feet  (A),  with  tw^o  sets  of  double  collecting 
tanks  and  two  filter- l:>eds,  thoroughly  undoRlrained,  within  the  building, 
ventilated  through  a  4- foot  chimney  75  feet  high,  tbe  effluent  to  have  inter- 
niUtent  tiltration  out  of  doors  through  2i  acres  of  prcpai*ed  filter-beds, 
uuderdralned,  with  3  feet  of  sand  covered  with  3  inches  of  loam,  receiving 
the  sewage  from  overdrains,  the  whole  draining  Into  the  Shawsheen  Kiver, 

**  2.  Such  a  building  (B)  on  tlie  river  below  Frye  Village  without  out- 
of-door  niter- beds,  emptying  directly  into  the  Shawsheen  River. 
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"3.  Will  the  Board  suggest  the  size  of  out-of-door  filter-beds  deemed 
necessary  to  make  acceptable  our  second  plant? 

"4.     Can  loam  be  used  over  the  sand  in  filter-beds?'* 

The  application  was  accompanied  by  plans  of  the  proposed  plant  at  the 
location  first  indicated,  which  is  an  area  of  low  ground  bordering  on  the 
right  or  easterly  bank  of  the  Shawsheen  River,  between  Main  Street, 
Harding  Street  and  the  Boston  &  Maine  Railroad ;  and  subsequently  a 
report  was  submitted  relating  to  the  proposed  method  pf  operation  of  the 
plant,  and  a  sample  of  the  sand  intended  to  be  used. 

The  essential  features  of  the  plan  are  settling  tanks  for  the  removal 
of  the  suspended  matters  from  the  sewage  by  sedimentation ;  filter-beds 
having  an  area  of  2,800  square  feet,  and  containing  about  5  feet  in  depth 
of  filtering  material,  through  which  it  is  expected  to  filter  sewage  from  the 
settling  tanks  intermittently  at  a  rate  of  3,200,000  gallons  per  acre  daily; 
and  a  secondary  filter-bed,  having  an  area  of  2.3  acres,  to  be  used  for  the 
filtration  of  the  effluent  from  the  first-mentioned  filters  by  application  to 
sand  beneath  a  layer  of  loam.  By  the  alternative  plan,  the  last-mentioned 
filter-bed  may  be  omitted,  but  the  effluent  in  either  case  would  be  dis^ 
charged  into  the  Shawsheen  River. 

The  Board  has  carefully  considered  the  proposed  scheme,  and  finds  that 
it  is  a  thoroughly  impracticable  one  for  the  disposal  of  the  sewage  of  the 
town  of  Andover. 

The  settling  tanks  into  which  the  sewage  would  be  discharged  as  it  came 
from  the  main  sewer  cannot  be  expected  to  remove  more  than  a  very  small 
portion  of  the  suspended  matter.  Experiments  at  Lawrence  with  reference 
to  the  removal  of  organic  matter  from  sewage  by  sedimentation  have  shown 
that  by  allowing  sewage  to  settle  for  four  hours  about  18  per  cent,  of  the 
organic  matter,  as  indicated  by  the  albuminoid  ammonia,  was  removed. 
The  consumption  of  water  in  Andover  for  the  year  1894  averaged  323,000 
gallons  per  day,  and  it  is  not  unreasonable  to  expect  that  the  amount  of 
sewage  to  be  disposed  of  after  the  sewerage  system  has  come  into  general 
use  may  be  in  the  vicinity  of  200,000  gallons  per  day.  With  this  quantity 
of  sewage  flowing,  the  time  occupied  by  it  in  passing  through  the  proposed 
settling  tanks  would  not  average  more  than  two  hours,  or  about  one-half 
the  time  allowed  in  the  experiments  at  Lawrence,  and  during  the  portion  of 
the  day  when  the  flow  was  greatest  the  sewage  would  pass  through  the 
tanks  in  less  time ;  moreover,  there  would  be  a  constant  flow  of  sewage 
through  the  proposed  tanks,  while  in  the  case  of  the  experiments  at  Law- 
rence the  liquid  was  not  disturbed. 

The  in-door  filter-beds  for  the  rapid  filtration  of  the  sewage  after  it  has 
passed  through  the  settling  tanks  are  altogether  inadequate  for  the  purpose^ 
and  would  very  quickly  become  clogged,  so  that  the  required  quantity  of 
sewage  could  not  be  made  to  pass  through  them. 
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The  proposed  rate  of  filtmtioQ  for  these  filters  (3,200,000  gallons  per 
acre  per  day)  very  greatly  exceeds  the  highest  rate  ever  attaiiieO  in  the 
ftltratiou  of  sewage  through  any  sand  or  gravel  in  the  expt^-iineiits  at 
Lawrence  with  the  most  favorable  conditions,  even  with  sewage  from  which 
the  greater  porliou  of  the  organic  matter  had  previously  been  removed ; 
and  it  naay  be  added  that  it  exceeds  even  the  rate  at  which  Merrimack  River 
water  is  filtered  through  the  Lawrence  city  Olter. 

The  effect  of  applying  sewage  to  the  proposed  filter  at  such  an  excessive 
rate  would  be  that  no  opportuuity  would  be  allowed  for  nitrification  to 
become  established  in  the  filter,  whereby  the  organic  matters  would  be  con- 
verted into  mineral  matters  and  pjiss  out  in  the  efilueut,  apd  the  organic 
matters  would  consequently  accumulate  in  the  interstices  of  the  sand  and 
clog  the  filter,  even  if  its  surface  was  continually  disturbed  or  scraped. 

The  purification  of  sewage  by  intermittent  filtration  is  not  merely 
mechanical ;  that  is,  it  is  not  a  straining  through  fine  pores,  thereby  hoUl- 
ing  back  the  organic  matters  in  the  sewage,  but  it  is  a  chemical  change,  in 
which  the  substances  are  converted  into  mineral  matter,  which  passes  off 
daily  in  the  purified  liquid.  To  effect  this  change  the  experiments  at  Law- 
rence have  clearly  shown  that  the  necessary  conditions  are  very  slow  motion 
of  very  thin  films  of  liquid  over  the  surface  of  particles  having  spaces 
between  them  suHicient  to  allow  air  to  be  in  contact  with  the  films  of  liquid. 
With  these  conditions  it  is  essential  that  certain  bacteria  should  he  present 
to  aid  in  the  process  of  nitrification ;  and  it  has  been  found  that  these 
bacteria  come  in  the  sewage  at  all  seasons  of  the  year,  and  the  conditious 
mentioned  apt>ear  to  be  the  most  favoral>le  for  their  etUcient  action. 

The  proix>sed  filtration  area  outside  the  building,  to  which  sewage  is  to 
be  applied  by  carriers  laid  beneath  a  surface  layer  of  loam,  would,  on 
^nnt  of  the  limited  capacity  of  the  proposed  in-door  filters  for  puiifyiug 

rage,  receive  sewage  from  which  only  a  small  proportion  of  the  organic 
matter  had  been  removed.  While  no  special  chemical  or  biological  ditlicul- 
ties  attend  the  purification  of  sewage  by  this  form  of  filler,  it  has  been 
found  both  by  experiment  and  in  practice  that  the  carriers  become  clogged 
with  organic  matter  so  that  it  is  necessaiy  to  dig  up,  clean  and  replace  them 
fit>m  time  to  time,  making  the  cost  of  maintenance  of  such  a  filter  greater 
than  where  no  loam  layer  is  useil  and  sewage  is  applied  directly  to  the 
flmface  of  the  sand ;  moreover,  experiments  with  two  filters  coutiiining  the 
8liiiie  kind  of  sand,  at  Lawrence,  to  one  of  wliich  sewage  was  applied  upon 
the  ex|iose<l  surface  of  the  sand  and  to  the  other  beneath  a  layer  of  loam, 
it  was  found  that  the  amount  of  sewage  that  could  be  disposed  of  by  the 
former  was  more  than  twice  as  great  as  by  the  latter, 

FinallVf  if  sewage  should  be  filtered  through  properly  prepared  beds  of 
sand,  such  as  are  proposed  for  nse  in  the  filters  under  consideration,  at  a 
rate  which  will  not  overtax  the  capacity  of  the  filter,  the  elHuent  would  be 
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sufficiently  purified  to  permit  of  its  discharge  directly  into  the  Shawsheen 
River  without  further  treatment.  It  may  be  added  that  an  area  of  about 
six  acres  of  such  filter-beds  would  be  sufficient  for  the  town  in  the  beginning, 
but  it  would  be  desirable  to  provide  for  increasing  the  area  when  necessary. 

Brockton.  An  application  was  received  Aug.  16,  1895,  from 
the  mayor  of  Brockton,  for  the  advice  of  the  Board  relative  to  a 
proposed  plan  of  *<  surface  drainage "  in  the  Cabot  Street  section 
of  that  city.     The  Board  replied  to  this  application  as  follows  :  — 

BosTOW,  Oct.  3,  1895. 
The  State  Board  of  Health  has  carefully  considered  the  plan  for  pro- 
posed drainage  of  the  Cabot  Street  system  which  you  presented  for  its  ap- 
proval August  5,  under  the  provisions  of  chapter  309  of  the  Acts  of  1888, 
and  hereby  approves  said  drainage  system. 

Danvers.     An  application  was  received  Nov.  4,  1895,  from  the 

board  of  health  of  the  town  of  Danvers,  for  the  advice  of  the  Board 

relative  to  the  disposal  of  the  sewage  of  certain  morocco  factories 

now  discharging  into  Crane's  River  in  that  town  by  conveying  it  to 

an  outlet  at  Danversport.     The  Board  replied  to  this  application  as 

follows :  — 

BosTOM,  Dec.  5,  1806. 

The  State  Board  of  Health  has  carefully  considered  your  application  for 
advice  with  reference  to  disposing  of  the  nuisance  in  Crane's  River  caused 
by  the  discharge  into  it  of  manufacturing  sewage  from  three  morocco  shops. 
The  plan  accompanying  your  application  is  to  divert  the  sewage  from  the 
brook  into  which  it  flows  at  present,  and  convey  it  by  means  of  a  sewer  to 
a  point  of  discharge  in  the  channel  of  the  Essex  Branch  River,  a  tidal 
stream,  near  its  junction  with  Crane's  River,  and  you  express  a  doubt  as  to 
whether  this  method  of  disposal  would  be  satisfactory. 

The  proposed  outlet  is  close  to  the  village  of  Danversport,  and  it  appears 
that  there  are  very  extensive  flats  in  the  vicinity,  which  are  exposed  at  low 
tide.  An  analysis  of  a  sample  of  the  sewage,  collected  as  it  flowed  from 
the  present  settling  tank,  shows  that  the  sewage  contains  several  times  as 
much  organic  matter  as  is  found  in  ordinary  town  sewage,  and  that  a  large 
proportion  of  it  is  in  suspension.  With  the  conditions  existing  in  the 
vicinity  of  the  proposed  outlet,  it  is  probable  that  organic  matter  from  the 
sewage  would  collect  on  the  flats,  and  cause  a  nuisance  similar  to  that  now 
existing  in  Crane's  River.  The  Board  does  not,  therefore,  advise  the 
adoption  of  this  method  of  disposing  of  the  sewage,  and  it  may  be  added 
that  there  appears  to  be  no  body  of  water  in  the  immediate  vicinity  of  the 
town  into  which  the  sewage  could  be  discharged  without  offence. 
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It  is  probable  that  the  sewage  from  the  establishments  in  question  might 
be  disposed  of  in  connection  with  a  general  system  of  sewerage  and  sewage 
disposal  for  the  thickly  settled  portion  of  the  town ;  and  it  is  suggested 
tliat,  when  a  demand  arises  for  snob  a  system,  as  will  doubtless  be  the  case 
shonld  the  town  continue  to  increase  in  population,  it  may  be  fonnd  most 
eooDomical  and  otherwise  satisfactory  to  dispose  of  the  sewage  in  connec- 
tion with  a  general  system  of  sewage  disposal  for  the  city  of  Stilem  and  the 
town  of  Peabody,  for  which,  as  you  are  aware,  the  State  Board  of  Health 
is  DOW  making  investigations. 

It  is  understood,  however^  that  no  system  of  sewerage  is  at  present  con- 
templated by  tlie  town,  and  under  the  circumstances  it  becomes  Important 
to  determine  whether  it  m  feasible  to  purify  this  sewage  to  sucli  a  degree 
lliat  It  may  l>e  discharged  into  the  stream  without  causing  offence.  It  could 
probably  be  done  by  coudueting  the  sewage  into  large  settling  tanks,  where 
the  sludge  would  settle  and  the  liquid  could  be  pumped  to  a  sand  and 
grflTcI  bed  and  be  filtered,  and  the  sludge  be  frequently  removed  from  the 
tanks.  The  Board  cannot  with  present  information  advise  you  detmitely 
with  regard  to  this  meth(xl  of  disposal,  but  will  assist  you  in  making  an 
iavestigation  of  it,  if  you  desii-e. 

FAiRiiAVEN.  The  selectmen  of  Falrbaven  applied  to  the  Board 
Feb.  1(>,  lHtl5,  for  its  advice  relative  to  the  best  practicable  metlioil 
of  disposing  of  the  sewage  of  the  village  of  Fairhuven,  sulvmittiiig 
a  plan  for  it^  disposal  by  one  outlet  into  tide-water  at  tlie  end  of 
Union  wharf.     The  Board  replied  to  tins  aijplication  as  follows  :  — * 

Boston,  Jtme  7,  1895. 

The  plan  provides  for  a  system  of  gravity  pipe  sewers  for  collecting  the 
ewttge  at  four  points,  jit  each  of  which  Shone  ejectors  are  to  be  placed, 
to  force  the  sewage  to  the  outlet  above  mentioned. 

The  Board,  on  May  5,  l«*i*l,  in  reply  to  a  previous  application,  approved 
this  outlet  for  the  discharge  of  the  sewage  of  certtiin  public  buildings  and  a 
limited  portion  of  the  town,  but  regards  it  as  an  unsatisfactory  outlet  for 
the  larger  quantity  of  sewage  which  woold  be  bronf2:ht  to  this  point  by  the 
present  plan ;  and  you  are,  therefore,  advised  to  modify  the  plan  so  that 
the  sewage  will  be  carried  farther  out  toward  the  channeU  where  it  will  not 
foul  the  docks  or  shores.  It  seems  probable  that  this  may  bo  doue  and  a 
satisfactory  outlet  secured,  without  excessive  cost,  by  Inymg  a  submerged 
pipe  out  from  the  shore  at  some  point  not  farther  north  than  the  southerly 
end  of  Crow  Island. 

Frahingham.  The  sewer  committee  of  Framinfrhntn  applied  to 
tlie  Board  Dec.  24,  1894,  for  its  approval,  nnder  the  provisions  of 


64  STATE  BOARD   OF  HEALTH.         [Pub.  Doc. 

chapter  403  of  the  Acts  of  1887,  of  the  method  of  disposal  of  the 
water  of  the  under-drain  of  the  main  sewers  of  that  town.  The 
Board  replied  to  this  application  as  follows :  — 

BosTOif ,  Feb.  20, 1885. 

The  Board  has  considered  your  application,  dated  Dec.  24,  1894,  in 
which  you  ask  for  its  approval  of  the  disposal  of  the  water  of  the  nnder- 
drain  beneath  the  Framingham  sewers  by  pumping  it  to  filter-beds  located 
near  the  present  pumping  station,  as  shown  on  a  plan  submitted  with  the 
application.  i 

A  plan  for  the  disposal  of  this  water  was  presented  to  the  Board  Jan. 
23,  1893,  which  provided  for  diverting  it  entirely  from  the  water-shed  of 
the  Boston  water  supply  by  pumping  it  over  the  divide  into  Bannister 
Brook.  Concerning  that  plan  the  Board  advised  that  it  was  a  permissible 
method  of  disposing  of  the  water,  but  that  filtration  might  be  necessary  if 
the  character  of  the  water  should  deteriorate. 

The  plan  now  proposed  provides  for  the  disposal  of  the  water  of  the 
under-drain  by  filtration  on  land  within  the  water-shed  of  the  Boston  water 
supply,  and  has  the  advantage  of  saving  to  this  supply  a  quantity  of  water 
which  under  the  former  plan  would  be  lost ;  but  it  has  the  disadvantage 
that  the  nitrates  in  the  filtered  water  will  have  a  slight  tendency  to  promote 
the  growth  in  Cochituate  Lake  of  the  organisms  which  impart  to  water  dis- 
agreeable tastes  and  odors. 

In  view  of  all  the  circumstances,  the  Board  is  of  the  opinion  that  the 
disposal  of  the  under-drain  water  by  the  proposed  plan  is  not  objectionable 
from  a  sanitary  point  of  view,  and  is  an  appropriate  method  of  disposing 
of  this  water. 

Samples  of  earth  sent  in  by  you  from  three  test  pits  dug  in  the  proposed 
area  have  been  examined,  and  the  samples  from  two  of  them  have  been 
found  to  be  of  satisfactory  quality,  except  near  the  surface,  for  filtration 
purposes,  but  samples  from  the  remaining  pit  consisted  of  very  fine  material. 
In  constructing  the  filter-beds  care  should  be  taken  to  locate  them  where 
the  material  is  porous  and  suitable  for  filtration.  The  plan  provides  for 
the  preparation  of  an  area  of  about  one  acre,  but  it  would  be  desirable  to 
make  provision  for  extending  this  area  in  the  future  if  it  should  be  found 
necessary. 

Springfield.  The  mayor  of  Springfield  applied  to  the  Board 
Aug.  23,  1895,  for  advice  relative  to  the  extension  of  certain  sewers 
to  the  Connecticut  River,  and  the  construction  of  new  sewers  having 
their  proposed  outlets  in  the  river.  The  Board  replied  to  this  ap- 
plication as  follows :  — 
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Bo6TONr  Oee*  3f  1895. 

The  State  Board  of  Ileallh  received  from  you  on  Aug.  23,  1^95,  ao 
applicalioa  for  its  advice  relative  to  tlte  proposed  exteusiou  to  the  river 
channel  of  the  sewer  outlets  iu  Wortbington  aud  Union  streets,  which  now 
dischai'ge  at  tbe  bank  of  the  river,  and  the  construetion  of  a  new  eewer  in 
Longhill  street,  aocompauied  by  plans  showing  details  of  the  proposed 
extensions  and  the  resulta  of  float  experiments  made  to  determine  the 
direction  of  cmTenta  in  the  river  opposite  the  city* 

The  discharge  of  sewage  at  the  bank  of  the  river  has  caused  a  seriouft 
fociUDg  of  the  shores,  so  that  at  times  of  low  water  they  are  very  offensive. 
The  proposed  extensions  will  carry  the  sewage  away  from  the  river  bank 
well  out  into  the  stream,  aud  the  points  of  discharge  indicated  appear  to 
be  so  located  that  the  sewage  will  have  passed  the  city  aud  become  well 
diluted  before  returning  to  the  shores,  and  their  adoption  is  recommended. 
It  would,  however,  be  well  to  avoid  the  up-turning  of  the  discbarge  pipe 
at  the  end,  and  have  a  free  outlet,  with  no  depressed  portion  of  the  pi^ie 
in  which  solids  from  the  sewage  may  be  deposited. 


Tewksbuhy*  An  application  was  received  from  the  Ixiard  of 
health  of  Tewkslmry,  Ajjril  J>,  1K95,  for  advice  relative  to  the  dis- 
posal of  the  sewa*i:e  tif  a  portion  of  that  town  into  the  Concord 
River.     The  Board  replied  as  follows  :  — 

Boston,  Oct.  S.  lS9i9. 

The  Stat43  Board  of  Health  received  from  you  on  Ai)ril  9,  1895,  an 
application  with  reference  to  a  partial  system  of  sewera^^e  iu  the  portion 
of  Tewksbury  bonlering  on  the  Concortl  River,  accompanied  by  a  profile 
showing  a  proposed  sewer  in  Whitehead  aud  Waruock  streets,  ending  in 
the  Coucord  River,  near  the  boundary  between  the  town  of  Tewksbury  and 
the  city  of  Lowell, 

The  Board  has  caused  an  investigation  of  the  proposed  plan  to  be  made, 
and  has  deemed  it  necessary,  in  view  of  the  existing  conditions,  to  take 
into  consideration  the  whole  Bubjeet  of  sewerage  and  sewage  disposal  for 
the  rapidly  growing  portion  of  the  town  near  to  Lowell*  Aside  from  the 
locality  to  be  drained  by  the  proposed  sewer,  there  are  other  localities  in 
this  part  of  the  town,  containing  a  much  larger  population,  which  appear 
to  be  already  in  need  of  sewerage  facilities,  or,  with  a  continued  rapid 
increase  in  population,  likely  to  need  them  in  the  near  future. 

While  the  discharge  of  sewage  from  the  proposed  sewer,  under  present 
conditions,  into  the  Couconl  River,  might  not  cause  any  sedoua  harm,  the 
Board  is  of  the  opinion  that  no  large  aiiKiuut  of  sewage  can  safely  be  dis- 
posed of  in  this  way,  owing  to  the  conditions  that  prevail  m  the  vicinity  of 
the  river  below,  where  there  are  densely  poptdated  sections  of  the  city  of 
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Lowell  in  the  immediate  vicinity  of  the  stream.  It  is  also  worthy  of  note 
that  the  city  of  Lowell  has  been  compelled  by  the  courts  to  discontinue  the 
discharge  of  sewage  into  the  Concord  River,  above  the  last  dam. 

In  view  of  all  the  circumstances,  the  Board  advises  that  a  more  extended 
investigation  be  made  of  the  subject  of  sewerage  and  sewage  disposal  for 
this  rapidly  growing  portion  of  the  town  of  Tewksbury,  both  in  order  that 
sewers  may  be  constructed  in  the  beginning  in  accordance  with  some  well- 
defined  plan  for  the  district  as  a  whole,  and  in  order  that  a  suitable  method 
of  disposing  of  the  sewage  be  adopted  in  the  beginning. 

It  is  suggested  that,  in  connection  with  investigations  of  methods  of 
disposing  of  the  sewage  of  this  portion  of  the  town,  there  appear  to  be  two 
feasible  methods  which  are  worthy  of  investigation,  —  one  by  disposal  on 
filter-beds  of  sufficient  area,  as  at  Framingham,  Marlborough  and  several 
places  in  the  State,  and  the  other  by  disposal  in  connection  with  the  sewer- 
age system  of  the  city  of  Lowell. 

The  Board  will  advise  you  further  in  this  matter  when  you  have  additional 
information  to  present. 

Webster.  The  sewer  commissioners  of  Webster  applied  to  the 
Board  Oct.  15,  1895,  for  its  advice  relative  to  a  proposed  system 
of  sewerage  and  sewage  disposal  for  that  town,  having  its  outlet 
into  French's  River,  at  a  point  below  the  bridge  of  the  Southbridge 
branch  of  the  Xew  England  Railroad.  The  Board  replied  to  this 
application  as  follows  :  — 

BO0TON,  Jan.  3,  1896. 

From  investigations  made  by  the  Board,  through  its  engineers,  it 
appears  that  French's  River  is  already  considerably  polluted  by  manufact- 
uring sewage.  Below  the  proposed  sewer  outlet  there  are  several  millponds 
which  aflfoixi  a  favorable  opportunity  for  the  solid  portions  of  the  sewage 
and  manufacturing  wastes  to  settle  and  become  offensive.  Near  each  of 
these  millponds  is  a  village,  the  inhabitants  of  which  would  necessarily  be 
affected  by  the  pollution  of  the  river  and  the  deposits  of  organic  matter  on 
the  bottoms  and  sides  of  the  ponds. 

Under  the  circumstances,  the  Board  does  not  advise  the  disposal  of  the 
sewage  of  Webster  as  proposed,  by  discharging  it  without  treatment  into 
French's  River,  but  advises  a  further  investigation  of  the  subject  of  sewage 
disposal,  with  a  view  to  purifying  the  sewage  in  such  a  manner  that  the 
effluent  may  subsequently  be  discharged  into  the  river  without  danger  of 
causing  offence  to  the  inhabitants  of  the  villages  on  the  river  below. 

A  tract  of  land  is  referred  to  in  the  report  of  your  engineer  in  connec- 
tion with  the  disposal  of  the  sewage  by,  filtration  or  irrigation.  The  Board 
would  advise  a  thorough  investigation  of  the  areas  suitable  for  the  dis- 
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poBal  of  sewage  in  the  vicinity  of  tbe  nver  below  the  proposed  out  fall, 
to  determine  the  locatioa  and  extent  of  the  areas  available  for  sewage 
filtration. 

The  Board  will  advise  you  farther  in  this  matter  when  you  have  addl- 
tiouai  information  to  present. 


State  Farm  at  Brfdge water.  An  applieatioii  was  received 
from  the  siiperinteiKkviit  of  the  Stato  Farm  at  Bridgewater  for  the 
advice  of  the  Board  rehitivo  to  the  disposal  of  the  sewage  of  that 
institution.     The  Board  replied  as  follows  ;  — 

Bo§TON%  Dec*  14,  ISDS. 

The  State  Board  of  Health  has  carefully  considered  your  application  for 
adrice  a«  to  the  disposal  of  the  sewage  of  the  State  Farm,  and  has  caused 
an  examination  of  the  territory  in  the  vicinity  of  the  farm  to  be  made  by 
its  engineers. 

The  present  method  of  disposing  of  the  sewage  after  leaving  the  build- 
ings is  to  convey  it  to  flettling  tanks  just  ontstde  the  northwesterly  corner 
of  the  grounds  of  the  institution,  from  which  it  is  allowed  to  overflow  and 
ran  down  tlie  hill  into  a  small  brook,  which  is  very  badly  polluted  thereby^ 
and  thence  into  the  Taunton  River. 

While  you  have  a  large  area  of  land  upon  which  sewage  might  be  used 
for  iirigation,  and  some  advantages  to  the  crops  be  obtained  thereby,  the 
material  is  not  favorable  to  absorbing  a  large  amount  of  the  sewage,  and 
it  would  have  to  be  applied  with  a  good  deal  of  care  to  prevent  its  becoming 
offensive. 

North  of  the  institntion,  beyond  the  brook  and  about  a  mile  and  a  quarter 
from  the  buildings,  you  have  some  laud  which  appears  to  be  adapted  to 
filtration  j  and  the  Board  would  advise  that  yon  cause  an  examination  to  be 
made,  to  determine  whether  this  area  is  available  for  the  disjwsal  of  the 
sewage  of  the  institution  at  a  reasonable  expense,  and  whether  the  area  of 
suitable  porous  material  is  of  suiiicient  extent  to  filter  all  of  the  sewage  of 
the  institution,  and  produce  an  effluent  that  may  be  discharged  into  the 
stream  without  objection. 
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Pollution  of  Inland  AVaters, 

The  Blackstone  Rhtir.  An  application  was  received  Aug,  17, 
1895,  from  the  selectnien  of  Millbury,  asking  the  advice  of  the 
Board  **  in  reference  to  the  ptillution  of  tbe  Blackstone  River  by 
the  »ewage  and  liy  tbe  etHuent  from  the  sewage  precipitation  works 
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of  the  city  of  Worcester,"  and  at  the  same  time  asking  the  opinion 
of  the  Board  <<  whether  the  city  of  Worcester  is  at  the  present 
time  so  treating  its  sewage  that  it  does  not  produce  a  nuisance 
in  the  river,  in  conformity  with  the  act  of  1886  (chapter  331),  and 
whether  the  nuisance  now  existing  is  due,  and  solely  due,  to  the 
deposits  formed  in  the  river  prior  to  the  25th  of  June,  1890."  The 
Board  replied  to  this  application  as  follows  :  — 

Bo«Toif ,  Dec.  7. 1896. 

In  1891  the  board  of  health  of  Millbory  submitted  to  this  Board  certain 
questions  relating  to  this  subject,  and  in  a  reply  dated  March  1,  1892,  the 
Board  expressed  its  opinion  as  to  the  condition  of  the  river  where  it  enters 
the  town  of  Millbury  at  that  time,  as  compared  with  its  condition  in  1886, 
when  the  act  which  established  a  system  of  sewage  disposal  for  the  city  of 
Worcester  was  passed,  as  follows :  — 

*^  The  population  of  Worcester  from  1885  to  1890  increased  twenty-four 
per  cent.,  and  the  increase  from  1886  to  1891  would  not  be  materially 
different.  The  sewage  of  the  city  of  Worcester  is  turned  into  Mill  Brook, 
and  mingles  with  the  natural  water  of  the  brook.  A  portion  of  this 
mingled  sewage  and  brook  water  is  then  diverted  to  the  disposal  works. 
Judging  from  the  flow  which  may  naturally  be  expected  in  a  brook  drain- 
ing an  area  of  the  size  drained  by  Mill  Brook,  and  from  such  information 
as  is  now  available  to  the  Board  with  regard  to  the  amount  of  sewage 
treated  at  the  disposal  works,  it  seems  probable  that  the  percentage  of 
sewage  treated  will  no  more  than  offset  the  increase  in  population  from 
1886  to  1891.  If  we  take  into  account  that  the  total  length  of  sewers  in 
Worcester  has  increased  much  faster  than  the  population,  and  that  all 
of  the  organic  matter  is  not  removed  from  the  sewage  by  the  process  of 
precipitation,  there  can  be  no  doubt  that  the  amount  of  organic  matter 
discharged  into  the  river  from  Worcester  is  greater  at  the  present  time  than 
it  was  in  1886. 

"  The  examination  of  the  water  of  the  river,  where  it  enters  the  town  of 
Millbury,  made  by  the  Board,  indicates  that  it  is  seriously  and  offensively 
polluted  by  sewage ;  and  by  comparing  the  analyses  of  the  water,  which 
have  been  made  monthly  by  the  Board  since  June,  1887,  it  appears  that 
the  pollution  of  the  river  was  no  less  during  the  past  year  than  it  was  in 
the  years  before  the  Worcester  sewage  disposal  works  were  put  in  opera- 
tion." 

Since  the  last  reply  of  the  Board  was  made,  the  city  of  Worcester  has 
greatly  increased  the  capacity  of  its  sewage  precipitation  works,  the  enlarged 
works  being  first  operated  in  July,  1893  ;  and  it  appears  from  the  report  of 
the  superintendent  of  sewers  that  the  amount  of  sewage  drawn  from  Mill 
Brook  and  treated  at  the  precipitation  works  in  the  year  ending  Nov.  80, 
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1894,  averaged  about  1 2,500,000  galloDs  per  day,  ant!  that  a  portion  of 
tbe  sewage  at  times  of  bigb  How  in  the  brook  escapes  into  the  river  with- 
out treatment. 

The  populatbu  of  the  city  of  Worcester  has  increased  since  1886  about 
thirty-nine  per  cent.,  and  the  total  length  of  sewers  has  increased  during 
that  time  about  eighty-seven  per  cent.,  frain  which  it  would  be  reasonable 
to  cone  hide  that  the  amount  of  sewage  discharged  by  the  sewers  has 
doubled*  It  appears  from  the  report  of  the  superintendent  of  sewers  that^ 
on  an  average,  about  tifty  per  cent,  of  the  organic  matter  is  removed  froia 
the  sewage  by  treatment  at  the  precipitation  works;  and,  taking  into  con- 
sideration the  fact  that  a  portion  of  the  sewage  escapes  into  the  river  with- 
out treatment,  it  would  be  expected  that  the  amount  of  organic  matter  dis- 
charged into  the  river  in  the  sewage  and  efttiient  of  the  city  of  Worcester 
18  as  great  as  in  1886* 

Aa  a  means  of  determining  the  condition  of  the  river  from  time  to  time, 
the  Board  has  continued  its  regular  examination ;  and,  in  order  to  compare 
the  comlition  of  tlie  river  in  1895  with  that  existing  before  the  last  reply 
was  made,  the  Board  has  caused  a  special  examination  of  the  river  to  bo 
made  by  means  of  numerous  chemical  analyses  of  samples  collected  at 
variona  ixjiute  and  at  frequent  intervals  duriug  the  week  ending  Sept,  11, 
1895^  corresponding  to  an  examination  made  in  the  week  ending  July  29, 
1891*  From  tbe  results  of  these  investigations  the  Board  finds  that  the 
condition  of  the  river  below  the  point  of  discharge  of  the  efHuent  from  the 
precipitation  works  and  in  the  town  of  Millbury  is  practically  the  same  as 
it  waa  at  the  time  when  the  last  reply  was  made* 

The  Worcester  precipitation  works  have  been  conducted  under  the  direc- 
tion of  skilled  engineers  and  chemists,  and  the  percentage  of  organic 
matter  removed  from  the  sewage  treated  at  the  works,  even  on  the  scale 
required,  has  doubtless  been  as  great  as  it  is  practicalile  to  attain  by  chem- 
ical precipitation  alone*  As  the  city  gmws  and  the  amouot  of  sewage  in- 
oreaaes^  the  amount  of  organic  matter  discharged  into  the  river  will  also 
necessarily  increase,  unless  a  more  complete  puriheation  of  the  sewage  is 
made. 


Lake  Qutxshgamoxt^*  The  selectmen  of  Shrewsbury  called  the 
attention  of  the  Board  July  1,  18U5,  to  the  poi^siblo  pollution  of 
Lake  Quin.sijrumnnd  ( whirh  lies  {mrtly  in  Slirew^hnry)  by  the  sew- 
age of  the  Worcei^tter  Lunatic  Hospital,  The  Board  replied  to  this 
eouimuni cation  a8  folio w.s  :  — 

BoiTOK^  Dec.  6,  1896* 

The  State  Board  of  Health  has  considered  your  application  with  ref- 
erence to  the  i>ollution  of  Lake  Quinsigamond  by  the  sewage  from  the 
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Worcester  Lunatic  Hospital,  and  has  caused  an  examination  of  the  prem- 
ises to  be  made. 

From  present  information  the  Board  is  not  prepared  to  give  an  opinion 
in  this  matter,  but  will  cause  a  further  investigation  to  be  made  during  the 
coming  year,  and  will  then  inform  you  as  to  its  conclusions. 

Lake  Chauxcy.  The  following  communication  was  received 
from  the  selectmen  of  Northborough  Sept.  17,  1895:  — 

NoBTHBOBouoH,  Mam.,  Sept.  17»  1896. 

Gentlemen  :  —  For  a  number  of  months  the  sewage  of  the  Westborough 
Insane  Hospital  has  been  discharged  directly  and  without  treatment  into 
Lake  Chauncy,  one  of  the  great  ponds  of  the  State,  and  within  the  limits 
of  this  town. 

We  respectfully  ask  you   to  examine  the  premises,  and  if,  in  your 
opinion,  the  conditions  are  prejudicial  to  health  or  comfort,  to  take  such 
action  as  may  be  necessary. 
Bespectfully, 

(Signed)  Cyrus  H.  Mentzer, 

Edwin  S.  Corey, 
James  S.  Learned, 

SeUdmen  of  Northborough, 

In  consequence  of  this  letter  the  following  communication  was 
sent  to  the  trustees  of  the  Westborough  Lunatic  Hospital,  and  a 
copy  of  the  same  was  also  sent  to  the  selectmen  of  Northborough :  — 

Boston,  Dec.  6,  1895. 

Information  has  been  received  from  the  selectmen  of  Northborough  that 
for  a  number  of  months  the  sewage  of  the  Westborough  Insane  Hospital 
has  been  discharged  directly  and  without  treatment  into  Little  Chauncy 
Pond.  The  investigations  made  by  the  Board,  through  one  of  its  engi- 
neers, show  that  such  is  the  ease,  and  that  there  is  strong  evidence  that  this 
condition  has  existed  for  a  considerable  time. 

This  method  of  disposal  of  the  sewage  causes  the  serious  pollution  of 
Little  Chauncy  Pond  and  the  stream  flowing  from  it  through  Northborough 
into  the  Assabet  River,  and  is  a  menace  to  the  public  health.  It  is  not, 
in  any  sense,  a  proper  method  of  disposing  of  the  sewage  from  this  insti- 
tution, and  should  not  be  allowed  to  continue. 

In  1887  the  trustees  of  the  hospital  requested  the  Board  to  examine  the 
sewerage  system  of  the  hospital  and  recommend  a  proper  method  of  dis- 
posal.    After  careful  examination  of  the  premises  by  the  engineer  of  the 
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Boards  a  reply  was  made  to  the  effect  that  the  most  suitable  method  of  die- 
posal  was  upon  land  situated  on  the  opposite  side  of  the  brook  leading  from 
Chauncy  Pood  to  Little  Chauiicy  Pond* 

A  few  months  later  a  general  plan  for  a  system  of  subsurface  disposal 
was  presented  by  you  through  yonr  engineer,  which  provided  for  disposal 
open  a  tract  of  land  upon  the  side  hill  north-westerly  from  ihe  hospital. 
From  inspection  of  the  area  upon  which  it  was  proposed  to  dispose  of  the 
sewage,  it  did  not  appear  to  the  Board  that  it  was  adapted  to  the  purpose.; 
but  after  giving  a  hearing,  at  which  your  engineer  explained  the  nature  of 
the  ground  on  which  it  was  proposed  to  dispose  of  the  sewage,  and  the 
general  features  of  the  plan,  it  appeared  from  his  account  that  the  material, 
as  shown  by  the  trial  pits,  proved  to  bo  so  much  better  adapted  to  the 
filtration  of  sewage  than  inspection  of  its  surface  promised,  that  the  com- 
mittee on  water  supply  and  sewerage  of  the  Board  saw  no  reason  to  doubt 
that  the  sewage  of  the  hospital  could  be  disposed  of  upon  it  without  risk  to 
the  health  of  the  inmates  or  the  public.  Your  engineer  declined  to  explain 
the  details  of  the  method  of  distribution,  and  the  Board  expressed  no 
opinion  upon  this  subject. 

Since  it  now  appears  that  the  sewage  is  not  purified  by  this  method,  and 
it  is  very  Improbable  that  with  such  soil  as  that  of  which  the  field  is  com- 
posed the  sewage  could  be  properly  disposed  of  under  the  most  favorable 
circumstances  by  subsurface  irrigation,  the  lioard  advises  that  you  convey 
the  sewage  across  the  brook,  and  dispose  of  it  by  filtration  upon  the  tract 
d  land  which  investigation  has  shown  to  be  available,  in  general  accord- 
ance with  the  advice  of  the  Board  contained  in  the  communication  addressed 
to  you  May  0,  1887,  previous  to  the  adoption  of  the  present  system. 

The  Board  will,  on  application,  advise  you  further  as  to  the  details 
of  a  plan  for  the  satisfactory  disposal  of  the  sewage,  if  you  desire  it. 


I 


I 

I 

I 

i 

I 


EXAMINATION    OF    WATER    SUPPLIES. 


[78] 


EXAMINATION  OF  WATER  SUPPLIES. 


EXPLANATORY    NOTE. 

The  9jstematlc  examination  of  the  water  supplies  of  the  State  was  begun  Juae  !« 
1887»  and  has  been  conUoued  up  to  the  preweot  time.  The  results  of  the  hivesti- 
gatioQS  made  during  the  first  two  years  were  published  In  a  special  report  of  the 
Board  upoo  the  ExamiuaUou  of  Water  Supplies  (1890),  aud  of  those  made  durlug 
ancceedlug  years  in  the  aunual  reports  of  the  Board  beginning  with  the  1890  (Twenty- 
aeoond  Annual)  report. 

The  special  report  contains  a  description  of  each  of  the  water  supplies  In  the 
State  existing  at  the  date  of  that  report,  and  the  aunual  reports  contain  descriptions 
of  new  work:*  and  changes  in  exislluf;  works. 

In  all  of  these  reports  an  alphabetical  arrangement  by  towns  has  been  adopted. 
Sources  of  wat«r  supply  are  tabulated  under  the  name  of  the  town  supplied,  other 
waters  under  the  name  of  the  town  Id  which  they  are  situated.  The  analyses  of 
water  fh^m  the  larger  rivers  not  used  as  sources  of  water  supply  are  given  In  a  sub- 
sequent tabulation,  headed  **  Examination  of  Rivers." 

The  method  of  making  t!ie  chemical  examiuatlous  remains  unchanged »  and  the 
results  are  presented  in  the  tables  of  this  report  in  the  same  form  as  In  the  last  one. 

The  samples  of  water  are  usually  received  at  the  laboratory  from  twenty. four  to 
forty-eight  hours  after  collection.  All  surface  water  and  such  samples  of  ground 
water  a8  contain  suspended  matter  are  filtered  through  fliter-paper  before  determin- 
ing the  color,  tiie  reisldue  on  evaporation  and  the  albuminoid  ammonia  in  solution. 
Some  ground  waters  which  are  iw»rfectly  clttar  and  colorless  when  drawn  from  the 
ground  become  turbid  and  colored  on  standing,  in  consequence  of  the  oxidation  of 
the  Iron  which  they  contain.  In  these  waters  the  residue  on  evaporation  Is  deter- 
mined without  filtration,  since  this  Iron  Is  an  essential  and  not  an  accidental  ingre- 
dient in  the  water.  In  the  changes  which  accompany  the  oxidation  of  the  Iron  la 
waters  of  this  character,  they  become  flrst  cloudy  (well  described  by  the  word 
miZiry)  and  finally  deposit  a  precipitate  of  oxide  of  iron*  In  the  cloudy  condition 
they  have  a  distinct  color,  which  while  It  does  not  have  the  same  slgnitlcance  as  in 
the  case  of  surface  waters,  and  Is  only  a  passing  phenomenon,  is,  nevertheless,  of 
Interest  as  showing  a  color  which  the  water  may  assume  while  the  oxidation  of  the 
iron  Is  In  progress.  When  the  Iron  Is  all  oxidized  and  precipitated  the  water  may 
become  colorless  again.  Explanatory  notes  will  be  given  for  waters  of  this  kind 
Id  oonoectiun  with  the  tables  of  analyses. 

The  color  of  water  is  expressed  by  numbers  which  increase  with  the  amount  of 
color*  The  standard  used  is  neaslerized  ammonia,  as  described  on  page  631  of  the 
Special  Keport  upon  the  Examination  of  Water  Supplies,  1690,  and  on  page  329  of 
the  Annual  Report  fbr  1892.  Boston  water,  as  drawu  from  a  tap  at  the  Institute  of 
Technology,  ha*l  an  average  color  In  1895  of  0.72*  Other  water  supplies  in  the 
State  bAre  bad  an  average  color  of  from  Q  to  l.SQ. 
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In  cases  where  examinations  of  a  source  have  been  made  with  considerable 
re<;ularity  for  several  years,  the  averages  of  the  chemical  analyses  of  each  year  are 
given. 

There  was  no  change  in  the  method  employed  in  the  microscopical  examination 
of  water  between  Nov  6,  1890,  and  Dec.  1,  1896.  The  method  employed  between 
those  dates  is  fully  described  in  the  Twenty-third  Annual  Report  of  the  Board  for 
the  year  1891  (pages  895-421).  Before  Nov.  6,  1890,  the  methods  employed  were 
less  perfect,  so  that  a  smaller  proportion  of  the  total  number  of  organisms  present 
in  the  water  was  separated  from  it  and  observed  under  the  microscope ;  and,  before 
drawing  conclusions  from  a  comparison  of  the  microscopical  examinations  of 
waters  made  before  and  after  this  date,  the  explanatory  note  on  page  70  of  the 
Twenty-second  Annual  Report  for  1890  should  be  read. 

Since  Dec.  1,  1895,  the  method  for  the  microscopical  analysis  of  water  has  been 
considerably  improved  by  discarding  the  ordinary  glass  funnels  previously  employed 
and  substituting  Ainnels  which  have  been  constructed  with  stems  of  equal  calibre, 
to  give  equal  rates  of  filtration,  and  with  steeper  sides,  so  that  those  organisms 
which  are  of  a  gelatinous  character  will  be  less  liable  to  adhere  to  the  sides  of 
the  funnel.  By  the  use  of  these  fhnnels  variations  in  the  nnmbers  of  organisms 
found,  which  may  be  caused  by  dissimilar  slopes  of  the  sides  of  the  funnels  and 
unequal  rates  of  filtration,  are  avoided. 

To  indicate  the  amount  of  the  so-called  ZoOglcea  observed,  the  number  of  indi- 
vidual masses  is  not  counted,  but  an  area  equal  to  2,500  square  microns,  or  .0025 
square  millimeters,  has  been  adopted  as  an  arbitrary  unit. 

In  publishing  the  results  of  the  microscopical  examinations  the  same  system  is 
followed  as  last  year.  The  plants  observed  are  classified  In  four  groups,  viz. : 
Dlatomaceae,  Cyanophycese,  AlgSB  and  Fungi.  The  animals  observed  are  grouped 
as  Rhizopoda,  Infusoria,  Vermes  and  Crustacea. 

The  names  of  the  different  genera  in  each  group  are  given  with  the  numbers  of 
each  per  cubic  centimeter,  except  that,  to  avoid  making  the  tables  excessively  long, 
they  are  omitted  when  present  only  in  very  small  numbers.  It  is  not  feasible  to 
make  with  regard  to  omissions  a  single  rule  which  will  apply  to  all  cases,  because  it 
is  desirable  to  Include  smaller  numbers  of  animals  than  of  plants,  and  of  the  larger 
animals  than  of  animals  generally.  Moreover  there  are  exceptional  cases  in  which 
it  is  desirable  to  indicate  the  presence  of  even  very  small  numbers  of  the  more  Im- 
portant plants  or  animals.  Two  general  rules,  however,  have  been  adopted  in 
printing  the  results,  viz. :  — 

1.  All  genera  of  plants  are  included  in  which  the  total  number  observed  in 
twelve  months  amoonts  to  6  or  more  per  cubic  centimeter,  or.  In  other  words,  aver- 
ages as  much  as  0  5  per  month. 

2.  All  genera  of  animals  are  included  in  which  the  total  number  observed  in 
twelve  months  amounts  to  1.6  or  more  per  cubic  centimeter. 

The  larger  microscopic  animals,  such  as  some  of  the  Crustacea,  are  Included, 
even  when  present  only  in  very  small  numbers. 

Fractions  are  generally  omitted  from  the  table,  the  nearest  whole  number  of 
organisms  per  cubic  centimeter  being  given.  Where  the  total  number  of  organisms 
observed  is  0.5  or  less,  the  fact  that  the  organism  was  present  is  usually  indicated 
by  the  abbreviation  **  pr.,"  but  in  the  case  of  the  larger  organisms  very  small  frac- 
tions are  given. 
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the  third,  Tcry  /Hint  or  noue»  becatnLng  fdDttjr  v«g«t«bto  oa  boatlUf, The  uunplee  wero  collected 

bom  A  fftoeot  At  the  pumptug  lUtlOD* 

Mieraseopical  Examination. 

Tb«  iot*l  number  of  orgaDtemi  per  oqble  oeDtlmeter  fotind  )d  «Ach  ■tmple  wab  m  foltowt:  No. 
Um,  U;  Ko.  13001,  89;  No.  H133,  TIT,  conibdnf  cbl«fly  of  Dinobryon  and  .$yae<ira. 
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AoroN. 


Chemical  Examiruaion  of  Water  from  TulnUar  Test  Wells  in  Adon. 

[ParU  per  lOO/XX).] 
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Odor,  none. The  samplee  were  oolleoted  from  tnbuUr  teet  wells  In  Acton,  which  were  located 

approximately  aa  follows :  No  14707, 260  feet  eaat  of  the  town  line  between  Acton  and  Bozborongh  and 
about  850  feet  north  of  Masaachaaetts  Avenae.  No  14708,  about  840  feet  eaat  of  the  aame  boundary  line 
and  500  feet  north  of  Maaaachuaetta  Avenue.  No.  16108,  about  86  feet  eaat  of  the  boundary  line  and  280 
feet  north  of  Maaaachuaetta  Avenue.  The  analyaee  were  made  in  oonneetion  with  an  investigation  for 
a  water  supply  for  the  town  of  Acton. 


No  organisms. 


Microscopical  Examination, 


Chemical  Examination  of  Water  from  Fort  Pond^  Littleton,  and  Magog  Brook 

Magog  Pond,  Acton, 

[Parts  per  100,000.] 
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Odor,  none;  on  heating,  the  first  two  samplea  had  a  faintly  vegetable  odor. The  aamplea  were 

collected  as  follows :  No.  15784,  from  Fort  Pond,  about  30  feet  from  the  shore  at  the  aoutherly  end;  No. 
15785,  from  Magog  Brook,  about  50  feet  above  the  road  leading  from  Acton  Centre  to  North  Acton  and 
about  one  mile  below  Magog  Pond;  No.  15788,  from  Magog  Pood,  near  the  road  at  the  easterly  end. 


Microscopical  Examination. 

The  total  number  of  organisms  per  cubic  centimeter  found  in  each  of  theae  aamples  was  as  follows : 
No  15784, 123;  No  15786,  48;  No.  15786,  41. 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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ADAMS, 

Water  Scfplt  of  Adams  Fire  District,  Adams. 

The  advice  of  the  State  Board  of  Health  to  the  Adams  Fire  Dis- 
trict with  reference  to  ao  additional  supply  of  water  may  be  foaod 
on  pages  10-13  of  this  volume* 

The  present  sources  of  supply  are  Bassett  and  Dry  brooks,  on 
each  of  which  there  is  a  small  reservoir.  An  auxiliary  supply  is 
obtained  from  a  well  of  the  Renfrew  Manufacturing  Company  in  the 
village,  and  during  the  drier  portion  of  1895  a  small  additional 
quantity  of  water  is  said  to  have  lieen  pumped  from  tubular  wells 
at  the  Zylonite  Works  in  the  northerly  portion  of  the  village. 

The  results  of  analyses  of  samples  of  water  from  these  sources 
and  from  other  sources  investigated  with  reference  to  an  additional 
water  supply  for  the  Fire  District  are  given  in  the  following  tables. 

ChemiciU  Examination  of  Waier  from,  BasseU  Brook,  Adams, 
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■Mil  Brook;  the  lecoDd,  from  BaM«u  Brook  Jiut  above  ibe  nvtwoit;  tb«  iMrdi  from  the  rcAcrvolr. 


Microscopical  Examination* 
Ro.  16008  WM  not  czimlDed.    An  liiflgiilfteaDt  Dumber  of  orgftalimi  was  foaod  tn  tbe  oUier  wmplM. 
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ADAMS. 


Chemical  ExaminaUon  of  Water  fircm  Ibphet  Brook  in  Adams, 

[P*rtt  p«r  100,000.] 
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stronger  and  mouldy  on  heatlog. The  ■amples  were  ooUeeted  from  the  brook,  at  a  road  eroaalng 

about  1.26  milee  above  Ita  month. 

Microscopical  Examination. 

No.  14188.    Not  examined. 

No.  16071.    An  Ineignifloant  number  of  organiama  wae  found  in  this  eampla. 


Chemical  Examination  of  Water  from  the  Hoosac  River  and  from  Fisk  and 
Anthony  Brooks  in  Adams. 

[Parta  per  100,000.] 
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Odor  of  the  first  two  samples,  distinct;  of  the  others,  none. The  first  two  samples  were  collected 

from  the  Hoosac  River  at  a  railroad  crossing  Jast  above  Cheshire  Harbor;  the  third  from  Fisk  or  Dean 
Brook  just  below  Peck's  Falls;  the  last  from  Anthony  Brook  Jast  below  the  road  from  Savoy  Centre  to 
Adams. 

Microscopical  Examination, 

An  insignificant  number  of  organisms  was  found  in  each  of  these  samples. 
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ADAMS. 

Chemical  Examinaiion  of  Water  from  Variaus  Ground  Waier  Sources  in  the 

VicinUy  of  Adam$, 

^^^^  [Pkrti  p«r  100,000.] 
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fiooeao  River,  Ja»t  above  Cheahl re  Hai'bor;  No«  14oS^,  from  the  we«t  aprlng  of  the  Brown  I'^perOom- 
pajiy;  Ko.  143^»  from  FoUelt*a  Spring,  oppoahe  Follett'a  lime  worku^  In  the  northerly  part  of  ▲dama; 
the  remalt^Jng  aamplei,  from  beat  welLe  Id  the  ralley  of  the  Booaao  River,  about  b«lf  a  mile  above 
Cheablre  Harbor. 


Microscopical  EzamincUion* 

ITo,  14aofi.    If  lecetlaiieotte,  Zodglcm,  4,000'. 

Vo.  U88t.    Dintomaoeae,  Symdra,  1. 

Ko.  14389.    Dlatomaceai,  Piatoma,  I ;  Ifatinita,  4;   Ptnnvtariatl;  8yn§dra,  80.    Total,  8i. 

No  organiatnt  trere  found  la  the  remalnlDg  aamplea. 


Water  Supply  of  Amesburt, — ^Powow  Hill  Water  Compant. 

The  udvice  of  the  State  Board  of  Health  to  the  Powow  Hill  Water 
Company  relative  to  taking  an  additional  supply  of  water  from  the 
ground  near  Maio  Street  in  that  town  may  be  found  on  pages  13 
and  14  of  this  volume*  Analyses  of  samples  of  water  collected 
from  the  present  and  other  sources,  in  connection  with  the  investi- 
gation for  an  additional  supply,  are  given  in  the  following  tables. 
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AMESBURT. 

Chemical  Examination  of  Water  from  Tubular  Wells  supplying  Open  Basins 

near  Main  Street. 

[P«rU  per  100,000.] 
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Odor  of  the  first  Mun pie,  fatotly  anpleMant,  dtiappearlng  oo  heating;  of  the  aeoond  sample,  none. 
— —  The  aamplea  were  collected  at  the  pamplng  itatlon  on  Main  Street. 


Microscopical  Examination. 

The  total  number  of  organisms  per  cubic  centimeter  found  in  each  of  these  samples  was  as  follows : 
No.  14242, 104;  No.  14840,  808. 


Chemical  Examination  of  Water  from  Thirty-six  Tubular  Wells  near  Market 
Street^  and  froin  an  Open  Distributing  Reservoir  supplied  from  these  WeUs. 

[Parts  per  100,000.] 
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Odor  of  the  first  sample,  none;  of  the  last,  distinctly  unpleasant. The  first  sample  was  collected 

at  the  pumping  sUtion  on  Market  Street,  and  the  last  from  a  faucet  connected  with  the  upper  reserrolr 
and  the  Market  Street  sUtion. 


Microscopical  Examination. 

No.  15167,  Fungi,  OrenothHxt  1.    Miscellaneous,  ZodgUMa,  7.    Total,  8. 

No.  14243,  DlatomacesB,  AtUrlonella,  82;  Synedra,  16,000.    Vermes,  Anureat  34;  Botaiorian  ova,  1. 
Total,  16,067. 
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Water  Supply  op  Andoyeb. 


Chemical  ExamituUion  of  Water  from  HaggetCs  Pond^  Andover. 

[ParUp«r  100,000] 
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Averages  by  Tears, 
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•  July. 
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X  January  to  April. 


f  February,  March  and  April. 


KoTE  to  analysec  of  1805 :  Odor,  faintly  vegetable. The  aamples  were  collected  from  a  faucet  at 

the  pumping  sution. 

Microscopical  Examination. 

The  average  namber  of  organlams  per  cable  centimeter  found  In  thece  aamplee  was  00,  conaiating 
chiefly  of  Synedra  and  Dlnobryon, 


Water  Supply  op  Arlington. 

Works  for  the  supply  of  the  higher  portions  of  the  town  were 
completed  in  the  early  part  of  1895.  The  supply  is  drawn  from 
twenty-five  2  ^-inch  tubular  wells  located  at  the  edge  of  the  Great 
Meadows,  near  the  Boston  &  Maine  Railroad,  opposite  the  EastLiex- 
ington  station.  The  wells  have  an  average  depth  of  about  35  feet. 
Water  is  forced  from  the  wells  to  a  covered  iron  tank,  40  feet  in 
diameter  and  60  feet  high,  situated  on  Arlington  Heights.  The 
capacity  of  this  tank  is  565,000  gallons. 


No- 34.]     EXAMINATION  OF  WATEK  SUPPLIES, 

ARLINGTON. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Arling- 
ton, with  reference  to  this  source  of  water  supply,  may  be  fouud  on 
pages  7  and  8  of  the  annual  report  for  1894,  and  aoalj^ses^  of  samples 
of  water  collected  during  the  invest igatiooa  for  an  additional  supply 
may  be  found  in  the  annual  reports  of  the  Board  for  1892  and  1893. 


Chemical  Examination  of  Water  from  Tubular  Wella  at  East  Lexington. 

[FmrU  per  100,0000 
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Odor  of  ibtf  fljmt  aad  lait  maipte«»  nooe;  of  the  eecoiid,  decidedly  dLMigroetible ;  of  the  third,  d,L*- 
tl&fltJy  TegstAble  uid  tweetiili. The  ■«mple«  were  ooUected  from  ft  fftuoet  ftt  the  pumplajf  •UUlOD. 

Microscopical  Examination* 

Ko.  14143.  FuQft,  (Stnothrix,  0.    MltoelLftMOiu,  Zooglaa^  40.    ToUt,  49. 

Ko.  14902.  MI*c«lUl}eOQs.  ZoCfftaa,  ^ft. 

No.  16400.  Fungi,  OrwrwthrUi,  a,fl00. 

No.  1M7».  FuDfl,  CWiwIArto,  1,3W. 

(^ewiicai  J^xa^wtnoftdn    of  Wider  from  the  Storage  Reservoir  of  the  Arlington 

WaUr  Works. 

[Purta  p«?  100,000.] 


3 

s 


ISM. 

Atig.30 


A.m9mAmAutim_ 


Decided, 
greeo. 


OotM  , 


Rl»It>&B  OH  J 
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I  I 
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ft.» 


Odor»  deeldedly  Tofetftblt,  gruey  w&d  montdy.  — The  iunple  wm  eolleeted  frona  the  reMnrolr. 
Microscopical  Examination* 

CfftliopbyoeMt  ^fiaft«wi,  1,400;    CtatAroeytUt,  060;   0(Mi&9phm^umt  3M.    AI«tB|  iV<fia«<nti»,  60; 
«*i0.    lAf uaorlA,  Jr<mat,  M«    TotAl,  3,700. 


I 
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ASHBURNHAM. 


ASHBUBNHAM. 


Chemical  Examination  of  Water  from  Upper  Naukeag  Pond^  Ashbumham, 

[Parte  per  100.000.] 
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Averages  by  Tears, 
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Note  to  aoalysea  of  1805:  Odor,  Dooe;  a  faintly  vegetable  odor  wae  developed  in  the  first  sample 

when  heated,  and  a  decidedly  grassy  odor  in  the  last  sample. The  first  two  and  last  samples  were 

collected  from  the  pond,  about  6  feet  beneath  the  surface.    The  third  sample  was  collected  from  a  pump 
drawing  water  from  the  pond. 


No.  34.]    EXAMINATION  OP  WATER  SUPPLIES. 
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ASHBITRNHAM. 

Microscopical  Examinalion  of  Water  from  Upper  Naukeag  Pond^  Ashburnham, 
[Nnmber  of  organisms  psr  enblo  oentlmetsr.] 
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ATHOL. 

Water  Supply  or  Athol. — Athol  Water  Company. 

Chemical  ExamincUian  of  Water  from  the  Large  Beserwir  in  Phillipston. 

[ParU  per  100,000.] 
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t  Janaary  to  March. 


Note  to  analyeei*  of  1805 :  Odor,  generally  faintly  vegetable;  grassy  in  September. - 
were  collected  from  the  reservoir. 


-The  samples 


Microscopical  Examination  of  Water  from  the  Large  Beservoir  in  PhiUipslon, 

[Number  of  organisms  per  cubic  centimeter.] 
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No- 34.]     EXAMINATION  OF  WATEE  SUPPLIES. 
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ATHOL* 

Microscopical  Examinaiion  of  Water  from  the  Large  Reservoir  in  PhiUipston  — 

Conclyded. 
[Nniober  of  orgEDtifdi  per  cuble  e«ptlQioter.] 
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C^mieoi  Examination  oj  Water  from  Newton  Reservoir^  Athol, 

[Part*  per  100,000.] 
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Odor,  very  faintly  t*^*!*^!^,   dlMppMrinn  on  bvAttng.^ The  tataplt  mm  ooUooled  from  the 

rtMTTolr. 

Microscopical  Examinati<tn. 

Plfttomtcev,  Atierionetta,  §;  Mtlo*tra,  3;  Synedrdt  2,  Alg»«  Ottwomp^Qt  3;  Protococmit,  14; 
Mfiphidtum.X,  FuoffU  CYtnothrix,!,  InfutorU,  Z>ifto6fyoni  12S;  I^^iK/frrirOM  ca«<«,  14^  /VHtlinit^m, 
64.    Unulaocm, /topAfiid,  .04.    Total,  230. 
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ATTLEBOBOUGH* 

Water  Supply  or  Attleborough. 

Chemical  Examination  of  Water  Jram  the  Well  of  the  Attleborough  Water 

Works. 

[Parte  per  100.000.] 
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Averages  by  Tears, 
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*  Where  more  than  one  tample  was  collected  In  a  month  the  mean  analysis  for  that  month  has  been 
used  in  making  the  average.  f  Milky. 

NoTB  to  analyses  of  1895 :  Odor,  nntll  Angnst,  none;  the  samples  collected  from  Angnst  to  Decem- 
ber inclusive  had  generally  a  peculiar  vinous  odor  which  disappeared  on  heating.— -The  samples 
were  collected  from  a  faucet  in  the  pumping  station  while  pumping. 


Microscopical  Examination, 

No.  14308.  Miscellaneous,  Zoogicea,  12. 
No.  14877.  Miscellaneous,  Zooglaa,  1. 
Ko  organisms  were  found  in  the  remaining  samples. 

The  analyses  of  samples  collected  from  faucets  or  hydrants  at 
dead  ends  in  various  parts  of  the  town  have  been  found  to  contain 
large  amounts  of  iron,  though  the  results  of  analyses  of  samples 
collected  at  the  pumping  station  indicate  that  the  water  as  drawn 
from  the  well  is  practically  free  from  iron.  The  cause  of  the  presence 
of  so  large  an  amount  of  iron  in  the  samples  from  dead  ends  has  not 
yet  been  fully  determined.  In  the  following  table  are  given  the 
results  of  analyses  of  samples  from  several  dead  ends. 
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Water  Supply  or  Avon. 


Chemical  Examination  of  Water  from  the  Well  of  the  Avon  Water  Works. 

[Parts  p«r  100,000.] 
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Odor,  none.' The  lample  wm  collected  from  a  faucet  at  the  pomping  itatlon  while  pnmping. 


No  organiami. 


Microscopical  Examination, 


Water  Supply  op  Ayer. 
Chemical  Examination  of  Water  from  the  Well  of  the  Ayer  Water  Works, 

[Parte  per  100,000.] 
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Odor,  Done The  first  and  second  samples  were  collected  from  a  faucet  at  the  pumping  station; 

the  last,  from  the  well. 

Microscopical  Examination, 

An  insignificant  number  of  organisms  was  found  In  these  samples. 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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BARRE. 


Water  Supply  of  Barrb, 


Population  in  1895,  2,278.  The  works  are  owned  by  the  Barre 
Water  Company  and  were  completed  in  Octnher^  1895*  The  source 
of  supply  is  a  small  storage  reservoir  in  the  northerly  part  of  the 
town  in  which  tlie  water  from  several  springs  in  the  vicinity  is  col- 
lected. Water  from  springs  in  another  watershed  is  also  diverted 
into  this  reservoir  by  means  of  700  feet  of  open  trench  and  about 
2,100  feet  of  earthern  pipe. 

The  combined  watersheds  tributary  to  the  storage  reservoir  con- 
tain about  275  acres  of  hilly  country,  half  of  which  is  wooded,  the 
remainder  being  largely  pasture  land.  There  are  a  few  houses  on 
the  watersheds. 

The  storage  reservoir  was  made  by  excavating  in  a  depression  and 
building  a  dyke  around  the  edges,  material  for  the  dyke  Imng  t^ikea 
from  the  excavation.  The  lx>ttora  of  the  reservoir  is  of  hard  pan. 
Its  area  when  full  is  4.25  acres,  its  depth  10  feet,  and  its  capacity 
10,000,000  gallons. 

Water  is  distributed  by  gravity.  Distributing  mains  are  of  cast 
iron  and  service  pipes  of  wrought  iron  lined  with  cement. 

The  advice  of  the  State  Board  of  Health  to  the  Barre  Water  Com- 
pany relative  to  taking  water  from  this  source  as  a  public  water 
supply  may  be  found  on  pages  8  and  0  of  the  annual  report  for 
1894,  and  analyses  of  samples  of  water  collected  during  the  investi- 
gation with  reference  to  a  water  supply  may  be  found  on  page  83  of 
the  same  volume. 

Watek  SurrLY  of  Belmont, 
(See  Waterlown,} 

Water  Supply  of  Beverly. 

(See  Sakm,) 


BlLLERlCA, 

The  advice  of  the  State  Board  of  Health  to  J.  Nelson  Parker  and 
others  of  the  town  of  Hillerica,  with  reference  to  the  use  of  Nutting's 
Pond  in  that  town  as  a  source  of  public  water  supply,  may  be  found 
on  pages  14  and  15  of  this  volume.  Analyses  of  samples  of  water 
collected  at  different  parts  of  the  pond  are  given  on  the  following 
page. 
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BIIXSBICA. 

Chemical  Examination  of  Water  from  NuUing^a  Pond^  BiUericcL 
[ParU  per  100,000.] 
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Odor,  yegotable,  beeomf og  ttronger  on  heating.  — —  The  eamplea  were  collected  from  the  pond  at 
different  points,  as  follows :  No.  14052  at  the  oaneeway  where  the  pond  is  crossed  by  the  Middlesex 
turnpike ;  No.  14723  from  the  west  side  near  the  road ;  No.  16225  from  west  end  of  west  half  of  pond;  No. 
15226  from  east  end  of  west  half  of  pond.  No.  16227  from  middle  of  east  half  of  pond. 


Microscopical  Examination  of  Water  from  NiUting^s  Pond,  BUlerica. 
[Number  of  organisms  per  cnblo  centimeter.] 


1S95. 
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No,  34.]     EXA^HNATION   OF  WATER  SUPPLIES- 
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BILLERTCA* 

MieroBcopieal  Examination  of  Water  from  NuUing^i  Pond,  Billerica  —  Conclutled. 

[Number  of  organtsini  per  cubic  cG^ptlmcter.] 
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Water  Supply  of  Boston. 

The  resalts  of  analyses  of  water  from  reservoir  No.  6  given  on 
pages  98-101  indicate  that  the  quality  has  remained  about  the  same 
as  last  year,  that  there  has  been  no  hirge  growth  of  organisms  and 
that  during  the  period  of  summer  stagnation  there  has  been  only  a 
companitively  small  accuomhition  of  the  products  of  decomposition 
at  the  bottom  of  the  reservoir* 

The  color  of  the  water  su[»plied  to  the  city  from  the  Cochituate 
Works  in  1895,  as  indicated  by  the  averages  of  analyses  given  on 
page  115,  again  shows  a  slight  increase  over  the  previous  year. 
The  higher  color  of  recent  years  is  due,  as  noted  in  previous  reports, 
to  the  increasing  proportion  of  Sudbury  River  water  supplied  to  the 
city- 

As  stated  in  the  annual  report  for  1894,  the  odor  of  the  water  of 
Mystic  Lake  became  extremely  offensive  in  the  hitter  part  of  1894 
and  early  in  1895,  so  that  many  of  the  water  consumers  found  it 
necessary  to  obtain  well  or  spring  water  for  drinking.  This  condi- 
tion continued  through  the  winter  for  a  period  of  several  weeks,  but 
the  qaality  of  the  water  improved  with  the  breaking  up  of  the  ice 
upon  the  lake. 

The  water  of  Stony  Brook  above  Reservoir  No.  3,  and  of  the 
reservoir  itself,  has  been  unfavorably  affected,  during  this  year  as 
last,  by  w^ork  incidental  to  the  construction  of  Dam  No.  5  aDd  the 
stripping  of  the  basin  to  be  formed  by  this  dam.  In  consequence  of 
this  work  the  use  of  water  from  reservoir  No.  3  has  been  avoided,  as 
far  aa  possible. 


98 


STATE  BOARD  OP  HEALTH.         [Pub.  Doc. 


BOSTOX. 

SuDBUBY  River  Sltplt.^  Chemical  Examination  of  Water  from  Indian  Brook 
at  Bead  of  Reservoir  No,  6,  EopHnton. 

[ParU  per  100.000.] 
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NoTB  to  Mnalynen  of  1805:  Odor,  geDerally  y^etable  and  frequently 
re  oollected  from  the  brook,  at  lU  entrance  into  Reaervoir  No.  6. 


alio  moaldy. The  aamplea 


Microscopical  ExamincUion, 
The  average  number  of  organisms  per  cnbic  centimeter  foond  in  these  samples  was  76. 


Sudbury  River  Supply.  —  Chemical  Examination  of  Water  from  Reservoir 
No,  6,  Ashland,  collected  near  the  Surface, 

[Parts  per  100.000.] 
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Note  to  analysen  of  1895 :    Odor,  vegetable,  frequently  also  nnplea«ant  or  dUntrreeable       The  Iron 

was  dctermlued  in  five  eampleii,  the  average  amount  in  parts  per  100.000  being  .0139. The  samples 

were  collected  from  the  reservoir  near  the  dam.    For  monthly  record  of  height  of  water  in  this  reservoir 
see  table  at  end  of  Boston  analyses. 
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BOSTON. 

Sudbury  Riyer  Supply.  —  Microscopical  ExamincUion  of  Water  from  Res- 
ervoir No,  6,  Ashlatid^  coUeded  near  the  Surface, 

[Number  of  organisms  per  cable  eentimeter.] 
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BOSTON. 

SuDBUHY  Rives  Supply.  —  Chemical  Examination  of  Water  from  Reservoir  No, 
6t  Ashland^  ooUeeted  near  the  Bottom. 

[ParU  per  100,000.] 
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*  April  to  Doc«mber. 


Note  to  aonlyiieB  of  1805:  Odor,  generally  distinctly  vegetable  and  oceaslonally  nnpleatant.  The 
iron  was  detorraliied  In  seven  samples,  the  average  amount  in  parts  per  100,000  being  .0216. The  sam- 
ples were  collected  from  the  reservoir  near  the  dam. 
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BOSTON. 

Sudbury  River  Svpply.-^  Microscopical  Examination  of  Water  from  Reser- 
voir No.  6,  Ashland^  collecteil  near  the  Bottom, 

[N'umber  of  org«Dl«oiB  per  cubic  centimeter.] 
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BOSTON. 

SuDBDUT  River  Svvply.  — Chemical  EzamincUion  of  Water  frtnn  Cold  Spring 
Brooke  at  Head  of  Reservoir  No.  4,  Ashland. 

[Paru  p«r  100.000  ] 
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*  June  to  Det^mber. 

Note  to  analyses  of  1995 :  Odor,  vegetable. Tbe  aamplea  were  collected  ftrom  the  brook  at  ita 

entrance  Into  Reservoir  No.  4. 


Microscopical  Examination. 

The  average  namber  of  organisms  per  cable  centimeter  found  in  these  samples  was  68. 
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BOSTON, 

ScDBiTRY  HivER  SUPPLY.  ^  CAemtcaf  Exuminalion   of   Water  from  Beservoir 

No.  4,  Ashland, 

{Frnttm  per  100,000.] 
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Hfcftn  to  AOftlytei  of  1800 :  Odor,  Togetablfl,  |tfni«rAlly  itropgcr  oo  lieAtlng.    Tbe  Iroo  «u  determlD«<t 

In  «lz  uuDplo,  thft  svcrage  unoimt  \a  parti  por  100,O00  being  .0075. The  liiimptei  \«^ero  colteeted 

from  tike  rei«rTollr  n«Ar  tbu  g^t«  booM.  1  foot  benvAlh  tbe  ■url'»<te.    For  moutbly  reuord  of  hetgbl  of 
wmtvr  to  tbU  r^MnM^lir  ■««  table  at  end  of  Bk^tton  ADAlyeee. 
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BOSTON. 

Sudbury  River  Supply.  —  Microscopical  Ezaminaiian  of  Water  from  Reservoir 

No.  4,  Ashland. 

[Number  of  organtoms  per  cable  eentimeter.] 
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BOSTON. 

Sudbury  Riyer  Supply.—  Chemical   Examination  of  Water  from   Sudbury 
Eiver,  at  Head  of  Reservoir  No,  2,  Ashland, 

[Parte  per  100,000.] 
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Note  to  annlyses  of  1895:  Odor,  vegetable,  occMlonally  moaldy  or  unpleasant. Tbe  samplea 

were  collected  from  the  river  near  tbe  old  dam  at  the  upper  end  of  Reaerroir  No.  2,  at  a  depth  of  1 
foot  beneath  the  surface. 


Microscopical  Examination. 

The  average  number  of  organisma  per  cubic  centimeter  found  In  theae  aamplet  was  100. 
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- 

1S«7» 

. 

- 

\M 

4.94 

1.97 

.001* 

.0899 

. 

^ 

*84 

.0049 

. 

^ 

_ 

. 

im 

. 

- 

I.Oft 

4.B8 

2.01 

.000^ 

.0800 

- 

* 

.80 

.oToa 

.0001 

- 

• 

. 

IMI 

- 

- 

1.04 

3.43 

1.26 

,00l& 

,0200 

.026i2 

.0044 

.89 

.0079 

.0002 

- 

- 

- 

\m 

* 

- 

0.T7 

4.58 

l.SS 

.0010 

.0234 

.0191 

.0044 

.88 

.0128 

,0001 

- 

- 

mt 

- 

- 

o*n 

4.0S 

1.09 

.0004 

.0880 

.91M 

.0088 

»14 

.0104 

.0001 

- 

- 

wn 

- 

- 

0.89 

4*19 

1.91 

.OOM 

.0381 

.0192 

,0038 

,20 

.0092 

.0001 

- 

- 

im 

- 

- 

0.99 

4.» 

1.86 

.oow 

.0210  .0190 

.0020 

.31 

.0064 

.0001 

.8120 

- 

1194 

- 

- 

1.12 

4.19 

i.09 

.000« 

.0210- 01 W 

1 

.0028 

.88 

.0099 

.0009 

.9200 

- 

tflM 

- 

- 

1.08 

4.eA 

2.09 

.0016 

.0244.0211 

i 

.0038 

.84 

1 

.0090 

.0001 

.0887 

*  June  to  Decemb«r. 


NOTX  tOAn«ly»ri  of  1995:  Odor,  Teg«tAbl«,— .The  Minplei  were  eo1bc(«d  from  tlio  re««tToir, 
Hwr  tb«  fttta.bouxs,  at  »  depth  of  8  feet  bctK'Ath  the  turfftce.  F(»r  monlbly  record  of  height  of  water  la 
tfaili  FMtrvotr,  •#«  tible  at  eod  of  Boatoo  aoalyMM. 
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*  Jane  to  December, 

Note  to  anHlynefl  of  1S95 :  Odor,  generally  distinctly  vt^getable,  occasionally  mouldy  or  unpleaeant. 

The  samples  were  collected  from  the  brook,  about  60  feet  below  the  llrst  road  above  Ileaervoir  No. 

S,  at  a  depth  of  1  foot  beneath  the  surface. 


Microscopical  Examination, 
The  average  number  of  organisms  per  cubic  centimeter  found  in  these  samplei  was  203. 
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BOSTON. 

Sddbuky  Rrv'ER  Supply.^  Microscopical  Examination  of  Water  from  Reser- 
voir No.  3,  Framingham, 
[Number  of  organitma  per  enbie  eentimeter.] 
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BOSTON. 

CocDJTUATE  SuPFLY.—  Chemical  Examination  of  WcUer  froni  Lake  Cockituale^ 

in  Wayland, 

[Fartfl  per  100,000.] 
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BOSTON. 

CooHiTUATE  Stjfflt,^  Microscopical  Examination  of  Water  from  Lake 

CochiluaU,  in  WaylajuL 

[Number  of  organlMns  p«r  eaMo  MnUaMter.] 
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BOSTOX. 
CocHiTCATE  Works,  —  Chemical  Examination  of  WcUer  from  a  Faucet  ai  ike 
MassackuseUs  Institute  of  Technology,  Boston. 

[r«rtB  pet  100,000.] 
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BOSTON. 

CocuiTUATE  WoHKS, --Microscopieal  Examination  of  Water  from  a  Faucet  at 
the  Massachusetts  InstUtUe  of  Technology^  Boston. 

[Number  of  organiMiit  p«r  eabioMiitliiieUr.] 
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B0ST03?, 

Mystic  Supply.  —  Chemical  Examination  of  Water  from  Mystic  Lake, 

[Parti*  pf  r  10O»0€O.] 
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B08T0y. 

MY6TIC  Supply.  —  Microscopical  ExaniiniUion  of  Water  from  Mystic  Lake. 

[Number  uf  orgianlinii  p«r  ^ohie  fl«Dttnielfir,] 
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boston- 
Mystic  SupphY.  —  Cliemical  Examination  of  Water  from  a  Faucet  in  the 
CharkiUntm  District  of  Boston. 

[ParU  per  100,000.] 
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Water  Supply  of  Bradford, 

The  advice  of  the  Stute  Board  of  Heulth  to  the  Bradford  Water 
Company,  relative  to  the  introduction  of  a  new  supply  from  John- 
son's Pond  in  Boxford  aod  Grovehind  and  aa  to  the  improvement  of 
the  existing  supply,  is  given  on  pages  lf>  and  16  of  this  volume. 
Analyses  of  samples  of  water  from  Johnson'a  Pond  may  be  found  on 
page  164  of  the  annual  refiort  for  1894, 

The  works  of  the  Bradford  Water  Company  were  taken  by  the 
town  of  Bradford  on  April  1,  1895,  and  works  for  the  introduction 
of  a  new  supply  from  Johnson's  Pond  were  partially  constructed  at 
the  end  of  1895,  but  as  yet  no  water  has  been  supplied  to  the  town 
from  this  source. 
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BRAINTREE. 

Microscopical  Examination  of   Water  from  the  Filler-gallery  of  the  Braintree 

Water  Works, 
[Namber  of  orgaDiioit  per  cable  oentimeter.] 
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Water  Supply  of  Brtdgewater  and  East  Bridgewater. — 
Bridgewaters  Water  Company. 

During  the  year  1895  nine  tubular  wells,  each  6  inches  in  diame- 
ter, were  added  to  the  works.  These  wells  are  located  about  1,000 
feet  east  of  the  pumping  titation,  in  a  line  at  right  angles  to  the  course 
of  the  river,  and  are  about  200  feet  apart  in  the  line.  They  are 
from  90  to  1H5  feet  in  depth  and  are  sunk  in  rock,  the  surface  of 
which  is  from  30  to  50  feet  beneath  the  surface  of  the-  ground.  An 
analysis  of  a  sample  of  water  from  one  of  the  wells,  which  is  160 
feet  deep,  is  given  on  the  following  page. 

Ckernical  Examination  of  Water  from  the  Wells  of  the  Bridgewaters  Water 

Company, 

[Parts  per  100.000.] 
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Odor,  none. The  sample  was  collected  from  a  faacet  at  the  pumping  station. 

Microscopical  Examination, 


No  organisms. 
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NoTft  to  •niilj'«««  of  180S:  Odor»  T«f«ttit>let  fr«qu«nily  becoming  tiornewhiit  ■trooper  on  facJillng. 
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BBOCKTON. 

Microscopical  Examination  of  Water  from  Salisbury  Brook  Storage  Beservoir, 

Brockton. 
[Number  of  orgMiliaia  per  eoblo  eentioMter.] 
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BROCKTON. 

Tatle  showing  Height  of  Water  in  Salisbury  Brook  Storage  Reservoir,  Brockton^ 

on  the  First  Bag  of  Each  Month  in  1895. 

{Note.  -  Hlgbwftter  oBfttk  U  14.25  f««t.] 
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Water  Sufplt  of  Brookfield, 

The  advice  of  the  Stat©  Board  of  Health  to  the  town  of  Brook- 
field,  relative  to  taking  ao  adJitiuoal  supply  of  water  from  South 
Pond  in  that  town,  may  be  found  oo  pages  16  and  17  of  this  volume. 
Analyses  of  samples  of  water  collected  during  the  investigation  for 
an  additional  supply  are  given  below. 


Chemical  Examination  of  Water  from  South  Pond,  BrookfieUL 

[Parti  per  100,000.] 
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BROOKFIELD. 

Microscopical  Examination  of  Water  from  South  Pond^  Brookfield. 

[lfumb«r  of  orgmDUmt  per  euble  cenlimeter.] 
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ri^KKMj  EskimiHiiW:-^   or'  WxiScr  fr\ym    Pitx  JfiJf  Birer  and  i'l.rsj^  P.ii,  i% 
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BROOKFIEL.D. 

Microscopical  Ezamitialion  of  Water  from  Five  Mile  River  and  Furnace  Pond^ 

Brookfield. 

[Number  of  organUmt  per  cubic  centimeter.] 


ISM. 

March. 

May. 

Maroh. 

May. 

Jane. 

June. 

Day  of  ezAmloatioo,        .... 

21 

25 

21 

25 

7 

19 

Number  of  earopl«, 

14013 

14362 

14014 

14363 

14486 

14484 

PLANTS. 

Diatomaceso, 

25 

890 

4 

114 

618 

894 

Aiterlonella, 

Ceniioncltf, 

Cvcloiella, 

DlatomA, 

FravilarlA, 

llelostrn, 

KaviculB. 

Bynedrii. 

Tabellaria 

2 
0 
0 
2 
0 
9 
0 
9 
3 

0 
1 
1 
0 
4 

18 
0 

76 
S50 

0 
0 
0 
0 
0 
0 
0 
4 
0 

14 
0 

80 
0 
0 

22 

28 
19 

4 

0 
588 

0 
0 
8 
0 
1 
22 

8 
0 
268 
0 
0 
0 
1 
2 
15 

Oyanopbyceso,  Aiiab«n«,      . 

0 

0 

0 

0 

70 

11 

Aifirw 

0 

10 

0 

21 

8 

4 

Chloroeoccae 

Pe«midiuin, 

Proloc^Mrcuii, 

Kaphi'lium ; 

Scenedenmue 

0 
0 
0 
0 
0 

4 

1 
0 
1 

4 

0 
0 
0 
0 
0 

0 

0 

20 

0 

1 

0 
0 
8 
0 
0 

0 
0 

4 
0 
0 

Punfirif  Creooibrix,       .... 

0 

100 

0 

1 

6 

6 

ANIMALS. 

Infiisoxia. 

V 

M 

M 

1 

6 

1 

Dinobrj'oo  caeee,       .... 

Eufclena, 

Ifalloraooae. 

lfuDM« 

Peridintiim 

TlDllDuldium 

0 

4 
0 
1 

1« 
0 

96 
0 
0 

1 
2 
0 

88 
8 
0 
0 
3 
0 

0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 
0 

0 
0 

1 

0 
0 
0 

Vermes 

0 

0 

0 

8 

6 

1 

Annren 

Polyarlhra, 

0 
0 

0 
0 

0 
0 

2 

1 

0 
0 

1 

0 

MUc*Uan*ou4,  ZuiSgloia, 

0 

0 

MO 

86 

6 

0 

Total, 

46 

659 

858 

278 

691 

311 
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BROOKFIKU>. 

Chemical  Ezaminalion  of  Water  from  Rice^s  MiU-pond^  BrookfieUL 

[ParU  per  100,000.] 


1 
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TfUB. 

AniosiA.           1 

^, 
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1 

1 

1 
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1" 
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AltriiuiliioW. 

J 

j 

1 

1 

1 

ii 
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14013 
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1 

DIrtlDrt 
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.0151 
.0201 

.OOfl^ 
.0023 

.10 

.0030 

.0000 

_ 

.son 

.0000, 

MM 

i.i 

0.0 



Odor  of  the  first  eample,  yegeUble ;  of  the  aeeood.  none,  b^cooiinf  dUtlnclly  re«et»ble  on  halting. 

The  ramplee  were  eolleefed  from  Kice'e  milUpoDd,  »boat  one  mile  eooth  of  Brookfield  vlllace,  on  the 

etream  which  Jolne  the  QoAboeg  River  near  the  Brookfield  ataiion  of  the  Boston  &  Albany  Railroad. 

Microscopical  Examination. 

The  total  number  of  organiama  per  enble  oentimeter  fbnad  In  eMh  of  these  samples  was  as  follows : 
No.  14012, 150;  No.  14S84,  S28. 

Water  Supply  op  Brookline. 

Chemical  Examination  of  Water  from  a  Faucet  at  the  Low-^rvice  Pumping 
Station  of  the  Brookline  Water  Works. 

[Parts  per  100,000.] 
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138.13 
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.01 
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4.3    .dOtO 
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Koni. 
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.83 
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.OOIM» 
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4.4    ,0020 

14Hfl 

Apr.  IS 
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Kline. 

.(Ti 

8.«n  ,  .Qot« 

.<ii4B 

.A3 

.n-iso 

.00110 

.1*43 

4.4    ,0010 

14301 

Mi^    14 

KnOQ. 

None. 

.nS 

8,00  !  .U11C14 

.OaiH 

.68 

i.ftlOO 

.0000 

.OTJiO 

4,3    ,0090 

i4&oe 

June  tfl 

None. 

None. 

.03 

0.40     .OUCH) 

.ou-js 

.«  1 
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.IKMKJ 

.03PO 

4.4    .0000 

UI07 

July   ^4     Nnna. 

None, 

-01 

0.15     .ftnio 

.0>0^ 

.m 

.OsffitT 

.OflOO 

.0*17 

4.6    .001« 

UftflB 

Aui(.  1»    Nona, 

No«e. 
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.60 

-lilOO 
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Non*. 

,07 
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.0718 
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.O-ISQ 
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1105 
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IRM 

.03 

0.01  |ooio 

,001T 

.85 

,oaofi 

.DOOl 

.0503 

4.5  .eoafi 

1 

Note  toannlyHeiof  1805:  Odor,  none. The  samples  were  collected  from  a  faucet  at  the  low- 

service  pamping  Riatton  located  near  the  Charles  River,  in  the  We«t  Roxbury  DUtrict  of  the  city  of 
Boston,  and  represent  a  mixture  of  water  from  the  filter-gallery  and  tubular  wells. 


Microscopical  Examination. 

An  iDslgnlfleant  number  of  organisms,  generally  CrtrnMirix,  was  found  In  these  samples. 
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BROOKXINE* 

Chemical  Examination  of  Water  from  the  Covered  Meservoir  of  the  Brookline  Waier 

Works, 

[Pliit«p«r100.000j 
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.M 
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.0000 

.00  JO 
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.osw 
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.0030 
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.0034  !' 
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4.6 

.0013 
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9.1« 

.0001 

.OOIT  j 

.63 

.03«3 

.0000 

.0M6 

4.4 

.OOSfi 

.*....«..» 

KoTi  to  anftlfeM  of  1S06 .'  Odor,  !ioo«. The  ■•roplea  wert  collected  from  Ihe  reeenrolr. 

Microscopical  Sxafnination, 
An  lotlgnlAeMit  no  tuber  of  OFjrnnlimfl,  geaenlij  Or^noihrix,  wna  found  In  thete  Aftmple*. 


Chemical  Examination  of  Water  from  Chariot  River,  oj^posite  the  Filler-gallery 

of  the  Brookhm  Water  Works  at  West  Roxtyury, 

[Part*  per  n>o,000.| 
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I  ll 
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CNlor,  dljillDelly  vegelablfl  ud  frequeoLly  mouldy. 

Mieroseopical  Examination. 
Tbe  iveregv  nnmber  of  orgftnlimi  per  cubic  cenUmeicr  fouod  in  tbceo  eimplee  wm  6tt. 
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CAMBRIDGE. 


Water  Supply  of  CAHBRnxsE. 


Comical  Examination  of  Water  fnmi  Fresh  F&nd^  Cambridge, 

[r»rU  per  100.000.] 
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Averages  by  Years, 
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♦  June  to  December. 

NoTK  to  nnalytes  of  1895 :  Odor,  vegetable,  frequently  becoming  stronger  and  •ometimes  unpleasant 

on  healing. The  samples  were  collected  from  the  pump  well  at  the  pumping  station.    For  monthly 

record  of  height  of  water  In  this  pond,  see  page  135. 
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CAMBRIDGE. 

Microscopical  Examination  of  Water  from  Fresh  Pond^  Cambridge. 

[Number  of  organitms  per  cable  centimeter.] 
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CAMBRIDGE. 

Chemical  ExaminfUion  of  Water  from  Stony  Brook  Storage  Reservoir^  Waltham. 

[PartB  per  100,000.] 
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Note  to  analyncB  of  1806 :  Odor,  generally  faintly  vegetable,  very  rarely  none;   on  beating  the  odor 

generally  became  stronger  and  eometlmes  mouldy. The  aamples  were  collected  from  the  reservoir, 

Dear  the  surface,  at  the  dam.    For  monthly  record  of  height  of  water  in  this  reservoir,  see  page  136. 
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CAMBRIDGE. 

Microscopical  Examination  of  Water  from  Stony  Brook  Storage  Reservoir^ 

WalUuim. 

[Number  of  organisms  per  eublc  centimeter.] 
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CAMBRIDGE. 

Chemical  ExamituUion  of  Water  from  Eobbs  Brook,  at  Winter  Street,  Waltham. 

[Pftrtt  per  100,000.] 
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Note  to  analyp^*  of  1905 :    Odor,  dUtlnctly  refreUble  and  aometlnies  moaldy,  becomlnr  ttrorger  oa 

hoailnir. The  »amplm  were  collectrd  from  the  brook.    The  quftliiy  of  the  water  of  ih!«  acorce  ard 

of  the  Stooy  Brook  reaervolr  may  have  l>een  affected  duilntr  mnch  of  ibc  year  by  work  Inefdeo:  to  tbe 
coD^tmctioD  of  a  atorage  reaerroir  upon  Uobba  Brook  above  the  point  where  iheae  aamplea  were  eo'r 
lected. 


Microscopical  Examination. 

The  aTerAfc  number  of  orf^iniami  per  cable  centimeter  foaod  In  theee  anmplca  waa  13i. 
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CAMBRIDGE. 

TMe  Showing  Heights  of  Water  in  Fresh  Pond  and  in  Stony  Brook  Storage  Reser- 
voir on  the  First  Day  of  Each  Month  in  1895. 

[HelghU  are  Id  feet  abore  Cambridge  dty  base.] 
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STONY  SHOOK  RK8ERV0IR.    Kollwat,  81.00. 


Jan.  1, . 
Feb.  1,. 
Mar.  1, . 
April  1,. 
May  1,. 
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Water  Supply  of  Chelsea. 
(See  Boston^  Mystic  Works,) 


Water  Supply  of  Cheshire.  —  Cheshire  Water  Company. 

Chemical  Examination  of  Water  from  the  Reservoir  of  the  Cheshire  Water 

Company, 

[ParU  per  100,000.] 
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Odor,  faintly  onpleasaot,  becorolog  dlatloelly  vegetable  on  heating.—— The  aarople  waa  collected 
from  the  rererroir  at  a  time  when  the  water  waa  uouaually  low. 

Microscopical  Examination, 

Ao  loilgnlflcant  nn    ber  of  orgaoiama  waa  found  lo  tbla  aample. 
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CHESTER. 


Water  Supply  of  Chester. 


Chemical  Examination  of  Water  from  the  Austin  Brook  Reservoir  of  the 
Chester  Water  Works. 

[ParU  per  100.000.] 


% 

ArruAMAMcm. 

Auuomt, 

.0« 

1           Afl 

1 

J 

f 

1 

l' 

I 

Be 

r 

li 

Attaramaad.     | 

1 

|| 

1 

1 

1 

ii| 

I 

ism 

On.    1 

Sllffht. 

Sllfffat. 

Ai 

S.45 

.0014 

.oo«a 
.oiSi 

,0062 

.om 

,0014 

,0080 
.0060 

,0000 
,0000 

.1055 

0.9 

Odor  of  the  flret  Mmple,  Dooe;  of  the  second,  very  falotly  vegetable. «—— The  Mmplet  were  collected 
from  the  reservoir. 

Microscopical  Examination. 

No.  14201,  Dlatoroncen,  Meridion,  0;  yuvlcula,  1;  Synedra,  &0.    FaDgl,  Oadothrix,  2;  Orenothrix, 
5.    MlscellaocouB,  Zodgiaa,  20.    Total,  98. 

No.  152S0,  FuDgt,  CrenothfiXt  1;  i/o/rf«,  2.    Total,  8. 


Water  Supply  of  Chicopee. 

Chemical  Examination  of  Water  from  Cooley  Brook  and  the  Cooky  Brook 

Reservoir^  Chicopee. 

[Parts  per  100,000.] 
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■" 

Note  to  analyses  of  1895 :  Odor,  vegetable  or  none;  in  May,  vegetable  and  nnplt'asant. No.  14042 

was  collected  from  a  brook  flowing  into  Cooley  Brook  reservoir  from  the  northwest;  the  others  from 
Cooley  Brook  Reservoir. 

Microscopical  Examination. 
The  average  nnmber  of  organisms  per  cubic  centimeter  found  in  these  samples  was  67.    The  highest 
lumber  was  found  in  May,  and  consisted  chiefly  of  ZoogUxa, 


Odor,  TefetAbk.  —  The  flr«t  tn-o  tiiiiiplei  w«r«  collecteil  from  fHiiceti  la  Cbfeopoe  vtipiilLled  from 
Dtagle  Brook,  Aad  tha  Uit  i«azip]g  from  the  ilora^  rea«rvoir  on  Dlcgie  Brook. 

Microscopical  Exawination, 

Tbooomberof  or(KDlftmfpfireiiblc««Dtlmeier  found  la  thete  M&iplet  wii  u  foHowi:  No.  19101 
AO;  No.  14306,  M6;  No.  163&8,  340. 
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C^HICOFEB. 

Chemical  Examination  of  Water  from  the  Powderhom  Brook  Reservoir^  Chicopeet 

[P»rU  pw  100,000.] 
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Odor  of  the  first  two  MmplM,  none;  of  the  hwt»  fUntly  Tegetable. The  first  and  last  samples 

were  eoUeeted  from  faacets  In  the  vlUage  of  WflHmansett,  whieh  Is  snppUed  from  this  reservoir,  SDd 
the  seoond  sample  fh>m  the  reeerrolr. 

Microscopical  Examinalion  of  Water  from  the  Powderhorn  Brook  Reeervoir^ 

Chieopee. 

[Namber  of  orgaalanB  per  eable  eentlmeter.] 


IMS. 
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JanSi 


Septembsr. 


Day  of  examlDatlon,    •       .       •       • 
Namber  of  sample,      .       .       •       • 
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pr. 


800  24,178 
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CL.INTON* 

Water  Supplt  of  Clinton. 

Chemical  Examination  of  Water  from  the  Sourcts  of  Supply  of  the  Clinton  Water 

Works,  Sterling* 

[P»rtt  per  100,000.] 
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0.8 

(Mot  of  No*.  14460  aod  16803,  dbttQetly  TtgvUble;  of  Ko.  14861,  dlilinetly  Tegelmb1«  Mid  uopleuAot; 
of  No.  16803.  decidedly  vegelabk  And  mniildy ;  of  No«.  16804  ftnd  14862«  fftlDtly  T0K«>t«b^o;  of  tlie  loit  two 

MUBplw,  iioo«. Th«  ■•mplei  w«rt  collfrcted  u  follows :  No.  14850,  from  Flteh'i  Pond  Di9«ir  the  tbore; 

No.  16803,  froRi  Fttch**  Foud  at  the  d««peBt  part;  No.  14851,  froot  Heywood!'«  Pood  dwt  the  ihore;  No. 
16808,  from  El«x wooden  Pood  50  feet  ■bov'e  tho  dftoi;  No.  15804,  from  Bprlug  BmId,  nsftr  th«  gabA-llOQM; 
Vo«.  14868, 16806  iiul  16808,  from  Lyodei  Fond* 


h 


Microicopical  Examination  of  Water  from  the  Sources  of  Supply  of  the  Clinton 

WaUr  Works,  Sterling, 


[Number  of  orgmolAme  per  coble  centimeter.] 
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0 
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CLINTON. 

Microscopical  Examination  of  Waterfront  (he  Clinton  Water  Works  —  Concluiled. 

[N'Qmb«r  of  organiams  per  cable  MDtlmetar.] 
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Btauraatrum, 

Btaorogenla, 

FunfiTlt  Crenothrlz 
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ANIMA 
Bhizopoda,  AoUi 

Infusoria,    . 

DInobryon, 
DlDobryoo  caaea 
Moooa, 
Peridlnlum, 
TracholomoDaa, 
Uroglena,    . 
Vorticella,  . 

Vermes, 

Anurea, 
Polyarihra, 
Rotatorian  ova, 
Rotifer, 
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Total, 

1,462 

81 

465 

188 

61 

127 

65 

42 

Water  Supply  of  Cohasset. — Cohasbet  Water  Company. 

The  advice  of  the  State  Board  of  Health  to  the  Cohasset  Water 
Company  relative  to  increasing  its  water  supply  may  be  found  on 
page  17  of  this  volume.  Analyses  of  water  from  present  sources  of 
supply  and  of  samples  collected  during  the  investigations  for  an 
additional  water  supply  are  given  on  succeeding  pages. 
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t  JmDamry  to  Miy, 


UToTB  to  ttnaryMfl  of  1806 :  Odor  of  th«  ^teood  ammpl«t  «ttrtby ;  of  th«  oLbera,  ooae. The  •omplet 

eoUtelMl  from  »  Aooat  tA  tba  pmnplng  atAtloo  while  pumping. 


Microsccpical  Ezuminaiion, 

Tb«  a^ttrgv  oumbor  of  orgmnUma.  pet  cubic  eeDtltneler  foaad  In  thoftf  oamplfra 
ftlino«t  wbotly  of  Crenothrix,  tb«  bigtieit  Dumber  (1,320)  being  found  la  ibe  Fcibniory  i 
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CONCOBD  ANB  UNCOLN. 

Microscopical  Examination  of  Waier  from  Sandy  Pond^  Lincoln, 

[9amb«r  of  orguilMUi  per  «abto  MOtioMtor.] 
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]>BDHA1C. 

Wateb  Supply  of  Dedham. — Dedhah  Water  Company. 

Chemical  Examination  of  Water  from  ike  Well  of  the  Dedham  Water  Company. 

[Pkita  pw  100,M0.1 
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*  Jqo6  to  Deoemb«r. 

NoTB  to  analyaet  of  1805 :  Odor,  none.  - 
Ing  ttaUon. 


t  Janoary  to  May.  X  April. 

-  The  uunplei  were  collected  from  a  faucet  at  the  pnmp- 


No  organUoM. 


Microscopical  Examination. 


DiGHTON   AND   SOMERSET. 

The  advice  of  the  State  Board  of  Health  to  James  H.  Flint  and 
others  (petitioners  for  incorporation  as  the  Dighton  and  Somerset 
Water  Company,  relative  to  taking  the  waters  of  Muddy  Brook  and 
Segreganset  River  and  their  tributaries  in  the  town  of  Dighton,  and 
water  from  any  wells  in  these  towns)  may  be  found  on  pages  18-20 
of  this  volume.  Analyses  of  samples  from  various  sources  investi- 
gated are  given  below. 
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BIGHTOJf  AJTD  SOBOEStSET. 

Chemical  Examination  of  WaUr  from  Muddy  Cove  Brook,  Dighton, 

[Pbtib  per  100,000.1 
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Odor,  dI»UacUy  vcgnfftble. ^Tbe  umple  ww  collMted  ffom  an  iee-poDd  on  Maddf  Co?e  BroOk, 

Aboal  httli  a  mll«  west  of  tbe  vUlAgv  of  DtglilOD. 


Microscopical  Examination, 


Chentical  Examinaiion  of  Water  from  (he  Segregatisti  River  and  Ua  Tributaries^ 

JHghton. 

{VmU  per  100,000.] 
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04or  of  the  firet  two  emmplee,  very  fftloUy  veffeubl«;  of  tl»e  Iblrd  koiI  fourtli»  dIeUiiotix  veffoUble; 

of  Ibe  leel,  oone. ^Tbe  Mmplea  were  eotleoted  (U  follows:  No.  13820  from  Sunkea  Brook  &t  a  ro»d 

eroaalog  ftboot  hftlf  e  mile  ebove  Ite  JtiDflUoD  witb  itie  SeeTAgaoeei  Rtver ;  No.  13330  from  the  B^'greganvet 
Klver  eboQt  two  mile*  euat  of  Ibe  TllLi«e  of  North  Dlfhloo;  No.  14302  from  tb«  Segregiikeet  RWer  About 
three-fourth*  of  a  mile  from  \\m  moaib  ftod  Jii«t  above  tu  eonflueooa  with  Plbe  Swamp  Brook;  NOi 
14304  from  TIdo  Swamp  Brook  oear  ita  oodilueiice  with  ihe  S^gregaoaet  RlTer;  No.  1M27  from  a  cpring 
oe*r  iPloe  Swamp  Brook  aboot  half  a  mUe  oorib  of  Ibe  rUlage  of  CHighlOD. 


MicroBcopical  Examinaiion, 


I  Tk*  total  Domber  of  organlema  per  cubic  centimeter  fouad  lo  each  of  theee  aamplea  waa  aa  fdloiri : 

I  ir«.  JiaW,  13;  £ro.  ISSaO,  O;  No.  14308^  04 ;  iSo.  14304, 5S;  No.  13837,  0. 
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DIGHTOX  Ain>  SOMERSET. 

Chemical  Examination  of  Water  from  Wells,  Dighton, 

[PftrU  per  100,000.] 


1 

AfrtAU^Cm. 

fi 

AMMOttA, 

1 

|1 

1 

1 

1 

j 

1 

1 

i^ 

1 

1 

1 

t9t&. 

Apr.  za 

M.y     a 

mm. 

.oa 

11.80 

.0083 

.0014 

.ooa 

O.BG 

.omo 

.3500 

.0014 
.0000 

.Oils 
.084« 

8.3 

.0000 

.ooso 

Odor,  none. The  first  uimple  waa  collected  from  a  tabalar  well  In  the  valley  of  the  Segreganaet 

Blver  about  half  a  mile  from  Ita  conflaence  with  the  Taunton  River;  the  last  from  a  well  in  the 
valley  of  the  Segreganaet  River  a  ahort  dlatance  below  Pine  Swamp  Broolc. 


Microscopical  Examination. 


No.  14205.    Diatomaoen,  Sifnedra,  1. 
No.  14280.    No  organiama. 


Water  Supply  of  Easthamfton. 
Chemical  Examination  of  Water  from  Bassett  Brook,  Easthampton, 

[ParU  per  100,000.] 


1 

A?rB4U^CK. 

TIOM. 

] 

NltsoflmK 

4B 

i 

f 

i 

1 

1 

r 

J 

Albuminoid.     1 

j' 

^ 

1 

1 

1 

ii 

1  ' 

ISMT 
14002 

t»93. 

Jan.  3 

May   t 

Sirpi.  3 

None. 

V.ellKhL 

None. 

V.eligbt. 

CODi. 

.03 
.40 
,20 

&.15 
8.40 
4.85 

1.30 
1-OOj 

.0000 
.0004 
.0000 

.0001 

.0010 
.0108 
.0014 

.0068 

.0000 
.00^ 

.ooie 

.0013 

.14 
.11 

.14 

as 

.0030 
.0060 
.OOBft 

.0008 

,0000 
,0000 
.0001 

.0000 

.I2ITS 
.8508 

3.» 
1.4 
1.3 

Av. 

.31 

4.ao 

" 

1.3453 

1  0 

Odor,  vegetable. The  aamplei  were  collected  from  a  faucet  at  the  pumping  atatloo. 


Microscopical  Examination, 

The  number  of  organisms  per  cubic  centimeter  found  in  each  of  these  samplea  was  as  follows :  No. 
18507,  0;  No.  14255,  109;  No.  14962,  S. 


Chemical  EzamincUian  of  WaUr  from  (he  WeU  of  the  North  Boston  Village 

District, 


1 

I            Apfbjluvoi. 

1 

1 

1 
1 

1 

p 

ifi»«. 

IIOM 

Aoff.  39 

1  Noo«. 

t 

None. 

.00 

s.w 

Odori  Qooe. Tius  «*mple  wu  ootlectcd  from  «  faue«t  At  tbe  puooiplDg  •iBdoD 


9o  orgAobin** 


Microscopical  Examinaiion, 


Edgartow*^. 


The  advice  of  the  State  Board  of  Health  to  Joseph  K,  Nye,  rela* 
tive  to  taking  the  water  of  certaio  springs  in  Edgartown  for  a  public 
water  supply  for  that  town,  may  be  found  on  page  20  of  this  volume. 
Analyses  of  samples  from  Lily  Pond  and  from  tubular  test  wells  in 
Edgartown  are  given  in  the  following  tables. 


Chemical  Examinaiion  of  Water  from  LUy  Pond^  Edgartown, 

[Part*  per  lOO.OOO.] 


6 


wmMMt,n 


Afpkabaxcb. 


DliUofll^ 


Oooi. 


KximcR  OH 

TIOM. 


4.M 


I 

r 


]*» 


1)000  Mlt 


.00«8 


I 

SI 


AM 


Odor,  noDtf;  becomfng  fmloily  TegeUbleoa  beitttDg. -«— Tbe  Mmpla  wu  collected  from  the  aallel 
of  LUf  Pond  which  It  tkuktcd  tiortbireat  of  the  ylllnge. 


Microscopical  Examination* 

TotAl  OQiabcr  of  orgvnlimi  per  enbte  ceDllmeter,  IfiO, 
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EBGARTOWN. 

ChemiccU  Examination  of  Water  from  Tubular  Test  WelU^  Edgartoum, 

[P»rU  pw  100,000.] 


1 

APrAAUVCI* 

1 

si: 

Awtosu.. 

1 

6 

ITlTVOacii 

Jk9 

1 

s 

J 

o 

, 

•  t 

as 

1 

1 

3t 
.1 

1 

i    , 

1 

1 

1 

1*^ 

1 

K 

i 

3 

1 

IMi. 

14300 

Ma^  IT 

If«^«. 

Non«. 

.OS 

T.BO 

.0030 

.0010 

un 

.lOfiO 

.OOOA 

,0380 

3.  ft 

.oasQ 

ib4m 

Oct.  m 

Bllglit. 

eiltfbl. 

4ft 

Ifi.OO 

.OOTfl 

.02»4 

4.40 

.1100 

.001ft 

.tme 

3.T 

.0070 

1MI2A 

Not.  so 

V.aU^hi* 

T.allgtLU 

>Q3 

s.io 

.0000 

.0010 

0.01 

.0060 

.0000 

.0S34 

O.A 

.ooai 

Odor  of  the  flnt  Mmple,  none;  of  the  aeeond,  dUtinet,  baeoming  decidedly  moaldy  and  anpleaeut 

on  heating;  of  the  laet,  dlatlnetly  earthy,  beeomlng  leee  strong  on  heating. The  flnt  and  eeeond 

•amplee  were  eollected  from  a  tabalar  well  about  two  milea  eonth  of  the  village;  the  last  aample 
from  a  tubular  well  at  Wintoeket  Bottom,  about  two  milea  from  the  village. 


Microscopical  Examination, 

No.  14800.    No  organiamt. 

No.  15408.    Fungi,  Jfd/<f«,  1.    Miacellaneona,  Zo^toa,  42.    Total,  48. 

No.  16620.   Noorganlanu. 


Essex. 

Chemical  Examination  of  Water  from  Chebaceo  Lake  in  Essex  and  Hamilton, 

[Parte  per  100,000.] 


1 
1 

1 

Afpuluvce. 

ItRimc^a  Off 

TIOH. 

AitMOVtA. 

4S 

1 

e 

A» 

1 

I 

g 

o 

i 
1^ 

1 
1 

s 

1 

n 
2 

i 

AlbumlriDld, 

i 

C 

i 

1 

1 

n 

t 
^ 

I 

it, 

1 

a 

1STS& 

Fflb.  0 

DIatinct, 

gt««n. 

Sllllbt, 

.76 

i.3i 

2.10 

.0004.0Slti 

.0170 

.0011 

i; 

1.11 

.0000 

.0000 

.Tota 

la 

Odor,  very  faintly  vegeUble,  becoming  atronger  on  heating.— —The  aample  waa  collected  from  the 
lake  near  the  northerly  end. 

Microscopical  Examination. 

Diatomacen,  Jaterionella,  10.    Alg»,  Clo9teriumt  2.    Infnaoria,  Dinohryon,  2;  IHnobiyon  eo«M,  78; 
MalUmoncu,  2;  Ptridiniumt  14;  Synuru,  1.    Total,  118. 


Water  Supply  op  Everett, 

(See  Boaton,  Jfya^ic  Works.) 
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FAIIiHAVEN, 

Water  Supply  of  Fairhaven*  —  Fatrhaven  Water  Company. 

Chemical  Examination  of  Waier  from  the  Tubular  Wells  of  Ihe  Fairhavefi  Water 

Company. 

[Paru  per  l€O«0O0.] 


1 

Arfiu^JLiscic. 

13 

1" 

Ammokia. 

1 

AS              1 

1 

£ 

f 

1 

1 

1: 

1 

< 

§ 

% 

1 

13M3 

tats. 

Jan.    17 

1  Now. 

NOD«, 

.00 

6.M 

-0002 

.0020 

1.05 

.1000 

.ooot 

.0168 

1.. 

*OOfiO 

138TS 

F«i>.  ia 

jn™. 

KToM. 

.OS 

i.to 

.0000 

.OOlfl 

1.0Q 

.0780 

.fX)00| 

.0630 

1.7 

.0000 

11^00 

Apf.  M 

1  v.. light. 

Kon«, 

.OS 

6.10 

.0000 

.OOOB 

I.Ol 

.0900 

.oooa 

.0830 

.0060 

IIWT 

^wam  n 

Nod*, 

tIOD«* 

.w 

B.1& 

.0000 

.ooaa 

i.otl 

.0490 

.DOOO 

.im 

1.4 

- 

llttO 

Aog^M 

NoDe* 

V.  alight 

.3& 

6.40 

.oooa 

.0051 

1.0& 

.0380 

.asm 

.SSM» 

.0200 

1M53 

Oct.   81 

Nooe. 

V.  •light. 

.3« 

8.20 

,0000 

.0090 

1.04 

-0330 

.00€O 

.40Ji8 

1.8 

- 

1S7S1 

Dee.  ao 

27oD«. 

Tiooe. 

.12 

6.M 

.ooo« 

.oow 

0.96  1 

i 

.03A0 

.0000 

.1848 

1.8 

.oodo 

At* 

.18 

ft.«3 

.0001 

.0043 

,mi 

.0001 

.3096 

l.T 

.0078 

Odor^  tiOEi«.    Od  tieBtIng,  Ko».  II&27  *od  I&4&3  bad  «  fafntl/  Ttgetable  odor. The  wimptei  were 

eoltMtcd  from  A  fauoot  at  ihvt  pumping  •latloa. 

Microscopical  Exnminaiion, 

Ho.  19678,    Fttngl^  O^notArtx,  1.    Ml«««UftD(K>ti«,  Zo^QltMa,  10.    ToUl,  11. 

No.  IMW.    Fungi,  CWnoWrix,  6;  J/oW«.  14.    Ml»ceil«a«)iii,  ZcwSpicw,  2*    ToUl,  31. 

lo  ih«  oth«r  aamplet  po  orgADliniM  w«re  found. 

Water  Supply  of  Fall  River. 
Chemical  Examination  nf  Water  from  North  WaJLuppa  Lake. 

[Piirta  per  IW.OOO.] 


1SB79 
1«SQS 


Av. 


Feb.  20 
Apr.  21 
UxfTH 


APPSAlAirOB. 


Slight. 
Slight. 

Blight. 


eiight. 

BUghl. 

Slight. 


xroii. 


.20 


1.80 

8.30 
8. TO 


8.40 


I 
P 


O.M 
1.10 
1.48 


LIT 


Amcoiru. 


.0013 
.0013 


.0000 


.0008 


,0186 
.0380 
.0186 


,01«1 


.0163 
.0188 

.om 


.0181 


.0024 
.0012 
.0026 

.0030 


KlTJIOOKK 


.0030.0001 
.0000  .DOOO 


.0000 


.0010 


.0000 


.0000 


4T00 
4021 
4394 


4688 


0.8 
0,8 
0.6 


O.T 


Qdi^r,  vegetable.  - — >The  flret  uraple  wai  collected  from  a  faucel  Iti  the  city,  the  aecond  from  A 
al  the  paraplDg  1181100,  aod  Ihe  laat  from  tbe  gite-houae  at  the  take* 

Microscopical  Examination, 
The  total  aamber  of  orgaDlBini  per  cubic  oentlm^ter  fouod  In  each  of  theae  MiaipJet  wa«  ••  foltowa: 
No.  1UT9«  609;  No.  14^2,  329;  No.  14840,  228. 
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FITCHBUBO. 


Water  Supply  op  Fitchbubg. 


Chemical  Examination  of  Water  from  Scott  Beservoir,  FUchburg. 

[Part*  per  lOO.aoO.] 


13S40 
14176 


May  ]« 


ArFiAiiAJics. 


t 


V*allibt. 

Decided 
alight. 


BHgbt. 
Blight. 


Ut^mtra  oa 


.1 


3.35 
3.10 


l.fO 

1.10 


Amiovia* 


.OOlfi 
.0003 


.QlOi 


.tiOOS  .(»S08 
.OOOi' 035« 


OT^. 


.0144 

.0122 

.oise 

,01811 


.43fM) 
.4485 


O.S 
0.3 


At 


IJi 


1«U 


OOOT^.  08081 


,0147 


3«30 


0.4 


Averages  by  Tears. 


im*  I 

> 

isu  1 

- 

lfi60 

- 

lt»0 

- 

IWJl 

- 

1S«    1 

- 

1893  ; 

- 

1%H 

- 

l«d5 

- 

2.11 
3.«4 

a.A4 
2.7& 


l.Ol 

1.03 
1,0® 
140 
1,S0 

1.01 

l.lfr 


.0010 
.0007 

.ooos 

.0001 

.0007 
.OOOT 


.0^1 
.QS40 
.0213 

osn 

.014« 
,0201 
.0333 
,0101 

,03oa 


.otes  .oofri 

.DI^Looefi 
,0110. 0O3O 

.oieeLooes 

.0112.0071 

.0143.004$ 

I 
.0l47,.00fi« 


.0091 

.0001 
.0001 
.0001 
.QOBl.OOOO 
.0090  .0000 
.OO38|'.OQO0 
.11018,0001 

i       I 

.0^0,0000 


I 


,2370 


0,0 

0.3 

0.4 
0.3 
0.4 


*  Jane  to  December. 


Note  to  analytea  of  1896:  Odor,  vegetable,  and  occaaionally  also  nnpleatant  or  mouldy. The 

samples  were  collected  from  the  reservoir.  The  heights  of  water  In  this  reservoir  on  dates  when  samples 
of  water  were  collected  for  analysis  were  as  follows :  Fvbraary  19, 2d  feet;  May  10,  88  feet;  August  20, 
21  feet;  November  19,  25  feet. 
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nXCHBURG. 

Microscopical  Examination  of  Water  from  Scott  Beservoir^  Fitchburg, 

[Number  of  orgaoUms  per  enbic  centimeter.] 


1S95. 

Feb. 

May. 

Aug. 

KOT. 

Day  of  examination 

20 

17 

21 

20 

Number  of  sample, 

18860 

14316 

14876 

16676 

PLANTS. 

DlatomaceaB 

0 

491 

8,557 

755 

Atterlonella, 

CoccoDfls 

Cyelotella,                 

Diatoma, 

Meloelra 

Navicula, 

Bynedra 

Tabellaria, 

0 
0 
0 
0 
0 
0 
0 
0 

76 

0 

0 

0 

206 

I 

180 

46 

4 

0 

8 

124 

83 

1 

8,272 

120 

4 
4 
I 
0 
676 
0 
12 
68 

OyanophyceaB, 

0 

0 

6 

2 

Cbro5coceu«, 

Merlamopedla 

0 
0 

0 
0 

0 
5 

2 
0 

Aifir» 

0 

0 
0 
0 
0 
0 
0 
0 

14 

0 
0 
12 
0 
1 
0 
1 

78 

66 
0 
0 

11 
0 
7 
2 

40 

ArthrodesmuB, 

Cosraarium, 

Protococcus, 

Kaphidium 

Bcenedeemut, 

BiRunisirura, 

Zo5apures, 

0 
82 
2 

4 
2 
0 
0 

ANIMALS. 

Inftisorls, •      •      •      . 

n 

0 
0 
0 
82 
0 

421 

0 

420 

0 

1 
0 

141 

2 

0 

2 

186 

1 

8 

Dinobryon,       

Dlnobryon  caaee, 

Monaa,        . 

Perldinlum, 

Traehelomonaa 

0 
0 
0 
8 
0 

VormoSt      f«.      ...... 

1 
0 

1 

0 
0 

7 

4 
1 
2 
0 

2 

1 
0 
0 

1 

4 

Annrea, 

Polyarthra 

Rottfer 

Triarthra 

0 
0 

4 
0 

Ili^eeltaneout,  ZoSgloaa, 

0 

0 

M 

44 

Total,      ........ 

88 

086 

8,806 

863 
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rrrcHBUBG. 

Chemical  Examination  of  Water  from  Meeting-house  Pond,  Westminster* 

[P»rto  per  100,000.] 


1 

AFrUftATO. 

HiJiiDCK  ox 

Amcoiru. 

ITlTKDIIIK 

Al 

a 

H 

o 

€ 

•J 

i 

i 

1 

1 

Albamlnoid. 

li 

1 

1 

1 

t 
1 

1 

Gf 
B 

ISfllO 

JftQ.   I£ 

V.illKbl, 

F.tilglit, 

*w ! 

3.50 

0.86 

.0018 

.0160 

.0140 

.0010 

.t4 

.0060 

.0000 

.3261 

o.s 

14026 

M.r,30 

y.iUfbt 

Com. 

»1M 

3,10 

0.9& 

.0C»3A 

.0140 

.0126 

.0014 

.30 

.OOSO  .0000  LstTir 
.OOOO'.OOQO  .^9t 

0.9 

I43lfi 

If AJ  lA 

SUftat. 

Sllgbt. 

.10 

a.iO 

0,05 

.0013 

.0140 

.01» 

.0030 

I 

.14 

o.» 

uoes 

July  22 

Blight. 

eught. 

.10 

1,M 

o.eo 

.0000 

.0144 

.0180 

.0014 

,tg 

.0000  .000o\^50 

o.e 

u\m 

Sipi.li 

Blight. 

Blight, 

.fii 

1.30 

o,do 

.0000 

.om 

.0154 

.0011 

.10 

.DOOO.OOOO  .2S01 

0.8 

1W17 

yo?.i* 

Hoik«« 

y.illghL 

,16 
.10 

I.S6 

1.30 

.0012 

.oils 

.0144 

.0101 
.0130 

.0010 
.0014 

.ao 

.0070 

.o<m 

.0000 

1 
( 

1 

.8U6 

1. 1 

At. 

l.ftl 

0.03 

.S3M 

o.i 

Averages  by  Tears, 


. 

1893 

. 

. 

.07 

2.87 

0.88 

.0009 

.0187  .0118 

.0024 

.17 

.0023'. OOOoll. 2304 

1      ii 

.0026'. 0000  .2162 

1          '' 

0.6 

- 

1894 

- 

- 

.07 

2.88 

0.86 

.0011 

.0149  .0125 

.0024 

.18 

0.6 

- 

1895 

- 

- 

.10 

2.61 

0.92 

.0012 

.0144  .0130 

1 

.0014 

.20 

.0027  .0000 '.3268 

0.8 

Note  to  analyses  of  1895:    Odor,  generally  faintly  vegetable. The  eamplee  were  collected  from 

the  pond  as  follows :  The  first  sample  near  the  shore  north  of  the  overflow;  the  second  Jast  below  dam; 
the  remaining  samplea  from  the  gate-house. 


Microscopical  Examination  of  Water  from  Meeting-house  Pond,  Westminster, 

[Number  of  organisms  per  cable  centimeter.] 


1895. 

Jan. 

Mar. 

May. 

July 

Sept 

Not. 

Day  of  examination, 

17 

21 

17 

24 

19 

20 

Number  of  sample, 

13676 

14026 

14315 

14668 

15193 

15577 

PLANTS. 

Diatomaceee, 

2 

10 

59 

52 

12 

0 

Cycloiella, 

PVnv'ilaria, 

8ync«lra 

Tabellurla 

0 
0 
2 
0 

0 
0 
7 

8 

0 

0 

40 

19 

14 
13 
19 
6 

1 
0 
7 

0 
0 
0 
0 
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FITCHBURG. 

Microscopical  Examination  of  Water  from  Meeting-house  Pond,  Westminster  — 

CoDcluded. 
[Number  of  organlBins  per  cable  eeotimeter.] 

I  1895. 


Jan. 

Mar. 

May. 

July. 

Sept, 

Nov. 

PLANTS  — Con. 

CyanophyceaB 

MeriBmopedU 

Mlcrocystlt 

OBcillarla, 

0 
0 
0 
0 

8 

0 
0 
8 
0 
0 

pr. 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

1 

0 
0 
0 
0 

75 
2 
0 

73 
0 
0 

0 

1 
0 
1 
0 

88 

1 

0 
15 
17 

0 

0 

54 

82 

22 

0 

78 

0 
10 
27 
88 

3 

0 

82 
0 
0 

32 

Alfira 

Arthrodesmae, 

OlcBOcapMit      •■«••*.• 

0 
0 
0 

Protococcas 

Raphldium 

BUurogenla, 

Fungrli  Crenothrlx, 

0 
0 
0 

0 

ANIMALS. 
TnfliBOPla.  • 

0 

1 

pr. 

0 

884 

168 

0 

0 

0 

216 

0 

818 

0 

812 

1 
4 
1 

4 
0 
0 
0 
8 
0 

1 

24 

0 
24 
0 
0 
0 

0 

0 

Dinobryon,     • 

Dtnobryoo  caeei,    ....... 

MHllomonae, 

Peridlnlura 

Trftchelomonaa, 

Vermes,  Anareft 

0 
0 
0 
0 
0 

1 

Mi9C€Uaneou$,Zo'dgliBU, 

0 

0 

60 

0 

0 

0 

Total,    ......... 

11 

896 

618 

90 

168 

83 

Water  Supply  of  Foxborough  Water  Supply  District, 

foxborough. 

Chemical  Examination  of  Water  from  the  Tubular  Wells  of  the  Foxborough  Water 

Supply  District. 

[ParU  per  100,000.] 


i 
It 


lum 


I 


July     a 


AfPft4BASCE, 


1 


None. 


N'&De* 


^1 


1.30 


0000 


.0002 


0000 


a 

55 


0000 


0.8 


Odor,  none. The  aample  waa  oolleoted  from  a  faucet  at  the  pumping  station  while  pumping. 

Microscopical  Examination, 

No  organisma. 
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FRAMINOHAM. 

Microscopical  Examination  of  Water  from  the  Underdrain  beneath  the  Sewers  at 

Framingham. 

[Namber  of  organlBma  per  cubic  oeottmeter.] 


IAN. 

Jao, 

Fib. 

Mtr. 

JjKtn,  Jul?. 

jiOr. 

An« 

^pt. 

Oct 

Sot. 

f>«c 

Pfty  of  exftintiulloEi,  .... 

Kumbcr  of  AuupLfl,    .        .       .       . 

16 

13819 

i3ttoe 

18 
144T4 

le 

Hftl« 

U      13 

1407014800 

1« 

17 

n 

12 
l&TW 

Fun^l,  Creooihrli, 

>.». 

1,TT« 

],m 

840 

m 

151 

m 

T8 

11.800 

m 

880 

Mi9cellaneoutt  Zo'dglcea,    . 

0 

0 

161 

0 

0 

0 

0 

0 

0 

n 

0 

Total, 

8,280 

1,776 

1,841 

MO 

720 

156 

440 

18!  86.800 

320 

880 

' 

Water  Supply  of  Franklin. — Franklin  Water  Company. 

Chemical  EzamincUion  of  Water  from  the  Wells  of  the  Franklin  Water  Chmpany, 

[ParU  per  100,000.] 


f 

Al^PAJlUSrCB. 

j! 

AVKOKIiL.     , 

1 

AH 

ll. 

1 

1 

K 

1 

I, 

1 

J' 

<    1 

1 

» 

1 

138&fl 

Noofl. 

V.illKht. 

.m 

T.85 

.0004 

Lmw 

i 

.laoa 

,0000 

.4056 

3.0 

.0315 

141120 

Joae  21 

V.  •liirlit. 

V.iltKht 

.w 

8.20. 

.0000 

.mm 

;  ^*t 

^700 

.0002 

.fi&14 

2.1 

*0200 

Hfi21 

Junij  21 

aajjht. 

Sllirbt. 

•m 

6.60 

.owo 

.0120 

M 

.0680 

.0000 

.SiOfiT 

a.a 

,0160 

IMDl 

UqU  23 

V,  »Lfght. 

eiiiht. 

..8j 

8,80  1 
■ 

.0000 

.1102^ 

.96 

'.2760 

,0000 

.1131 

3.1 

,0070 

Av. 

1 

.« 

T.„' 

♦  0001 

.ood^ 

1     -69 

,1332 

^►002 

.3ss: 

3.H 

0180 

Odor  of  tho  flret  and  third  sampler,  vegetable;  of  the  others,  none. The  first  three  samples  were 

collected  from  faucets  iu  the  town;  the  last  sample,  from  a  faucet  in  the  pumping  station. 


Microscopical  Examination. 

The  average  number  of  organisms  per  cubic  centimeter  found  in  these  samples  was  59. 
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GABDNEB. 

Water  Supply  of  Gardner.  —  Gardner  Water  Company. 

Chemical  Eamination  of  Water  from    Crystal  Lake,  Gardner, 

[ParU  per  100,000.] 


1 

Appkaumgb. 

|tVAPi»mA' 

AltMO»t4. 

i 

g 

1 

f 

j 

l' 

1 

1 

1 

AlbBBltlloltl. 

l' 

1 

i 

1 

ii 

1 

13091 
14082 

Jiiii.  19 
July  23 
Oct.  22 

T.i  light. 

tllitltiei. 

V.ftllfht. 

Coat. 

Bllfht. 

.05 
,0& 

.oa 

S.0O 

^  11.26 

£.00 

0,S6 

IJfr 

.0004 
.0008 

.€OQfi 

.ous 

.0161 
.01i?4 

.OlSfl 
.0144 
.02flo 

lono 

.0013 

.oow 

.0014 
<0023 

.94 

1 
M 

1 

1 

.OC^  .0000 
.0000'  .0000 
.0030.0000 

.1008 
.1JT6 

1.8 
l.l 

At. 

.06 

1  tl.T4 

(>.« 

|.M 

.0020 

,0000 

.1064  1  1.3 

Averages  by  Tears. 


. 

IIST*  1 

. 

^ 

.01 

3.iS 

If.lU 

.000« 

.0111 

- 

- 

.il 

.0010 

- 

- 

- 

- 

imt 

- 

- 

.01 

l.«0 

o.«t 

.00^ 

.ous 

" 

*    1 

.21 

.0004 

.0001 

- 

- 

* 

imt 

- 

- 

.01 

2m 

O.B$ 

,00OT 

.0110 

.ODOB 

.0031 

.10 

.0013 

.0001 

» 

O.f 

- 

lg»2i 

- 

- 

.03 

S.44 

0.65 

.0008 

.0101 

.0086 

.0018 

.IT 

.OlSO 

.0000 

^ 

l.l 

- 

im 

- 

- 

M 

3.06 

0.1% 

.0013; 

.0196 

.0106 

.OOtl 

*fr 

,003t 

.0000 

.1970 

o.a 

- 

1894 

- 

-       ' 

.01 

a.T6 

o.«« 

.0000 

Mil 

*00M 

.OOIT 

.31 

.om 

.0000 

.1404 

1.0 

- 

1805 

- 

- 

.06 

2.T6 

0.«T 

.0O0i|.Ol»3 

,01TO 

,0083 

.34 

,0030 

,0000 

Ll664 

1 

1.9 

*  June  to  December. 


t  January  to  May. 


}  Jane,  throe  samples. 


$  March. 


Note  to  analyses  of  1805 :  Odor  of  the  first  and  last  samples,  none,  becoming  distinctly  vegetable  on 

heatin((;  of 'the  Pecond  sample,  distinctly  vegetable,  disappearing  on  heating. The  first  and  second 

samples  were  ooilccted  from  faucets  In  the  town  and  the  last  from  Crystal  LAke. 


Microscopical  Examination. 

The  total  nnmber  of  organisms  per  cubic  centimeter  found  In  each  of  these  samples  was  as  follows  ^ 
No.  13001,  36;  No.  146H2,  293;  No.  15406,  32.  The  number  of  Oyanophycect  was  as  follows:  No.  13601, 
0;  No.  14682,  70;  No.  15106,  4. 
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GLOUCE8TEB. 

Water  Supply  of  Gloucester. 

The  works  of  the  Gloucester  Water  Company  were  taken  by  the 
city  Oct.  1,  1895. 

The  advice  of  the  State  Board  of  Health  to  the  city  of  Gloucester, 
relative  to  its  present  and  prospective  sources  of  water  supply,  may 
be  found  on  pages  20-23  of  this  volume.  Analyses  of  samples  of 
water  collected  during  the  investigation  of  the  present  supply  and 
of  the  proposed  sources  of  supply  are  given  in  the  following  tables. 

Chemical  Examination  of  Water  from  Dtke^s  Brook  Storage  Reservoir,  Gloucester. 

[Parts  per  100.000.] 


1 

Ai-riAiAiictt, 

UKtIbtllC  OH 

Tum* 

AuHdiiU. 

1 

NttBOaEM 

1 

1 

i 

l! 

1 

ii, 

i 

AlbumliMiJd.     ! 

^ 

is 

1 

1 

j 

.1 
in 

1 

131M 

mm. 

Feb.   4. 

1 

V.alTght. 

siifhi. 

1 

,00 

4.35 

1.S5 

,0002 

,0fl04 

.0183 

.0032 

.OOTO 

.OTOO 

.KOSft 

O.S 

IU2& 

Jaoe  4  ,  Dl*Ua«l. 

SllihC. 

.30 

ZM 

1.30 

.00^4 

.0189 

.oi&o 

.0038 

O.K 

.GOSQ 

.0000 

.3l4fl 

o.a 

um 

Siiibi* 

.50 

i.U 

I. SO 

'  0000  .0916 

,Q1» 

.0024 

0.07 

.0100 

.0000 

.HOA 

0.8 

U9m 

iepL  a   eugbt. 

SUghL 

.30 

4.40 

i.oo 

Looisloaoa 

mu 

-OOIS 

0.02 

.0000 

.ooos 

.4200 

o.a 

ISiOi  XoT.  bWooo, 

V.i»l(lit. 

,00 

4.XS 

l.Tfi 

Looji 

.0200 
.0002 

.0158 
.0IT3 

.00291 

0.90 
O  Oft 

.00*0 

.0000 

.4830 

0.2 

At. 

|l                  1 

A$ 

*.« 

l.W 

!.00^ 

.0000 

.4D30 

0  ?t 

. 

1 

Odor,  vegetable;  in  June  ftDd  Novembor,  aUo  mouldy. The  samples  were  collected  from  the 

reservoir. 


Microscopical  Ezaminalion    of   Water  from    Dike's   Brook   Storage    Reservoir^ 

Gloucester, 

[Number  of  organUras  per  cubic  centimeter.] 


Feb.  July.  Aug.  8opt  Nov, 


Day  of  examination,  . 
Number  of  sample,    . 

PLANTS. 
Diatomaceee. 

Cyclotolla,    .... 
6>nedra,        .... 

Cyanophycese,  Merlsmopedia, 


6 
13763 


7 
14426 


8 
14771 


1 

84 


7 
14998 


8 
1&401 
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GLOUCESTER. 

Microscopical  Examination  of  Water  from  Dike's  Brook  Storage  Heservoir, 
Gloucester —  Concluded. 

[Number  of  orgftoUmB  per  cable  centimeter.] 


IftftS. 

Feb. 

Jaly. 

Aug. 

Sept. 

Not. 

PLANTS -Con. 

Aiar» 

0 

0 
0 

0 
844 

4 

0 
4 

12 

0 
12 

35 

CoDlimtrum 

Protococcut, 

27 
8 

ANIMALS. 

InAisorla, 

0 

0 

2 

4 

0 

PinobryoD  caies, 

Pfrl'Mnlum 

TrHchelorooneii,   ....... 

Vorticeila, 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

1 
1 

2 

1 
1 
0 

0 
0 
0 
0 

Vermes 

0 

2 

0 

0 

0 

Polynrtbra, 

Rotifer, 

0 
0 

1 
1 

0 
0 

0 
0 

0 
0 

MUcelloMOUi,  ZoiJgloea, 

0 

0 

t 

0 

0 

Total, 

0 

865 

108 

.     18 

36 

Chemical  Examination  of  Water  from  Wallace  Pond,  Gloucester. 

[ParU  per  100,000.] 


1 

ArrB*aAifcr». 

l^TikPOilA- 
TIOK. 

Amvovia. 

j 

1 

n 

1 

^ 

1 

1 

1 

ii 

^ 

AltHimtnold. 

1 

Ij 

1 

1 

1 

ii 

m 

\  1M3.  , 

1ITA3  Feb.    4 

^UgM. 

Blight, 

.00 

s.w 

I.T* 

.OOH 

.OflTO 

.0204 

.DIM 

i.« 

.oiao 

.0000 

.61«9 

1.1 

im& 

Jtttif!  4 

Dcelfird, 

Can*.. 

.ea 

6.y 

2.£» 

^0008 

.Mift 

*02a2 

.0IS4 

t.ls 

.005® 

.0000 

.«}3T 

0.8 

14TT0 

Atig.  flj 

Dtddtd. 

gireeiv. 
Com,, 

m 

«.ifi 

2.36 

.Qooe 

.04Ji2 

.02il8 

.OIW 

.l.». 

.o.«. 

.000] 

.M24 

la 

ii«efl 

Sept.  3 

DwWi^. 

gTiiea. 
Corw  , 

.». 

A,HA 

2.t& 

,0000 

.D4wy 

,0230 

.©ITO 

l|.U| 

.0000 

.00€S 

.T^2 

0.5 

1M99 

Not.  S 

tffTrti. 

B»eci^ 
Con#., 
greoo. 

1 

.45 

«.n> 

^"i 

.0002 

.mn 

.0^2 

.OOTO 

,.., 

.OOAO 
.0072 

.0000 
.0001 

.Tl-fl 

0.3 

At.I 

. 

- 

A.N 

■•••I 

.0010 

.DS2& 

.OUT 

■■"i 

.T0» 

O.H 

Odor,  dietioctly  vegetable  and  aometlmei  unplaaaant.  -^-Ttae  Munplei  were  collected  from  Wallace 
Pond. 
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GLOUCESTER. 

Microscopical  Examination  of  Water  from  WaUace  Pond,  Oloucester. 

[Naoib«r  of  organlama  per  cubic  eenUmeter.] 


18M. 

Peb. 

Jane. 

Aug. 

ScpL 

Mot. 

Day  of  examlDation,  ....... 

6 

7 

8 

7 

8 

Number  of  aample, 

18702 

14425 

14770 

14000 

15400 

PLANTS. 

DlatomaceaB, 

4 

St 

0 

0 

0 

AaterioDella 

Bvnedra 

Tabellarla 

4 
0 
0 

88 

7 
7 

0 
0 
0 

0 
0 
0 

0 
0 
0 

Aifir«, 

4 

8 

1,064 

17,8^ 

4,000 

Cbloroeoccna, . 

CoDf(>rva 

GlwocHp^a, 

PaoduriDa 

Knpbidiura 

Sretifdeemua 

Zouaporea, 

0 
0 
0 
0 
0 
0 
4 

0 
0 
2 
0 
8 
8 
0 

0 
1,040 
0 
24 
0 
0 
0 

50 

17.600 

60 

0 

0 

0 

150 

0 
4.000 
0 
0 
0 
0 
0 

ANIMALS. 

Inflisoria 

178 

500 

m 

700 

13 

MoDoa, 

PArnraaeclum 

Pfiiditduni, 

Trachelomunaa, 

0 

0 

172 

1 

0 

0 

500 

0 

0 
0 

228 
0 

150 
50 

450 
5u 

0 
0 
0 
13 

Vermes,  Uotlfer, 

0 

0 

0 

0 

1 

Mitcellaneoun,  Zooglcoa, 

0 

28 

106 

0 

136 

Total, 

181 

688 

1 

1,398 

18,550 

4,150 

Chemical  Examination  of  Water  from  a  Faucet  at  City  Hall,  Glouctstcr^  stipi)licd 
from  the  Gloucester  Water  Works, 

[Parts  per  100,000.] 


--    — 

JtKKipm  o;i 

'    -                    , 

rj ■ — " 

f — 

5      1 

Appkakaitcc* 

KVAFt^U- 

Ahxovia.           i 

XJTK<>i;it}« 

*! 

1   ' 

TJoJt. 

! 

£ 

AlItuinliiiihL 

1 

o      1 

1 

SI 

1 

i 

1 

f 

i 

t  i 

.! 

1 

1    1 

1 

\r. 

1M05. 

H 

u 

H 

h 

1^       c 

£ 

" 

K        Vk 

0 

s 

13786 

Kvb.    6 

Xone. 

V.iiiglit. 

.m 

4.2£ 

1.55 

.€006 

*oiaa  Mu  .0004 

I,  on 

.O0TO  .UO*Tfl 

,4Bn 

0.5 

Odor,  very  faintly  vegetable. 


Alg»,  lYotococcus,  30. 


Microscopical  Examination. 


CMor  of  Km.  ISTM,  19T&7, 1S7fif»  and  13701  fftlntly  T«e«tabto;  of  No«.  imm  and  ISTiO  dUilaoilj  VBfge- 
l«bl«.    Ud  liMfating,  the  odor  of  Nq«.  13T&6^,  IST&T  «od  13760  wa»  dial  I  nelly  veg«lkbte  and  anplcaBnnt  and 

of  No  1^76^  very  dliiagn'esbri}« ^Ko.  1^759  waa  eollecu*d  from  Uu*ke\V*  Brook  Jail  ftbovo  the  dism 

of  Haakfirc  Keiervolr;  No  I370T,  from  Pernwood  Lake  at  tloinan's  IcchoQae;  No.  137&8,  from  Lily 
Pond  Biook  near  the  pomplnijr  atatloo  of  the  Glouc«'flter  Walir  Company ;  No.  137&&,  from  NoTionD*« 
Woe  Brook  In  MairtiQUa  Sw«mpt  about  |  mile  below  Weeloro  Avenue;  No.  13700',  from  a  brook  In 
Cedar  Swamp  near  Benneti'a  Hill;  No.  13701,  from  a  brook  lo  Cedar  Swamp  sear  Magnolia  Avettaei 


Microscopical  Examination, 

The  total  number  of  orsanLNma  per  eubic  centimeter  found  tn  each  of  lhe«e  famplet  waa  M  foUowa: 
No.  13766,  1;  No.  Iii757»  2a&;  No.  13768,  3«S;  No.  13769,  U;  No.  I37«a,  4j  No.  13701,  1. 


Water  Supply  of  Ghafton%  —  Ghaftox  Water  Company. 

Chentical  Examination  of  Water  from  the  Filtcr-galiery  of  the  Qrajlon  Water 

Company. 

[Parta  per  lOO.OOOj 


I 

APFaAMavoi. 

kxmtfmA. 

1 

Ninooca 

5 

1 

\\ 

^ 

1 

1 

i 

i 

s 

1 

1 

wm 

July  m 
Sept.   S 

Nona. 
None. 

V.  alight. 
Nooe. 

.04 
.00 

9*10  j 

1 

.0000 
,0000 

.oou 

.0014 

l.fS 

1*11 

,jt000 

.ssoo 

.0000 

.0002 

.QMO 
.0340 

4.1 

1.2 

.02S0 
.0090 

Odor,  none.  *>— Tha  flml  aarapfe  waa  collootad  from  a  faooet  at  the  oflloa  of  tiM  water  eompany,and 
I  aeooDd  from  the  putiip  well  at  the  pumping  atatioa* 

Microscopical  Examination, 

Ko.  14733.    CyaOOphyOMt,  O^ciltariQ,  %,    Infiieorla.  iVridinium,  SB.    Tot^,  30. 

No.  149&L    nutonaaees,  Jynedra,  4.    Alg»,  ^e<ntf{l««mi(t,  1.    In fuaorla, /Vr< J Jnium,  5.    TotAl|10i 


I 
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GBEENFIELD. 


Water  Supply  op  Greenfield. 


In  the  early  part  of  1895  a  pumping  station  was  erected  on  the 
bank  of  Green  River,  in  order  to  obtain  an  auxiliary  supply  from  the 
river,  but  no  water  was  drawn  from  this  source  for  the  supply  of  the 
town  during  the  year. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Green- 
field, with  reference  to  the  use  of  Green  River  as  a  source  of  addi- 
tional water  supply  for  the  town,  may  be  found  on  pages  23  and  24 
of  this  volume.  Analyses  of  samples  of  water  from  this  source  may 
be  found  on  page  382  of  the  annual  report  for  1894. 


Groton. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Groton 
relative  to  a  public  water  supply  for  the  town  may  be  found  on  pages 
24  and  25  of  this  volume.  Analyses  of  samples  of  water  collected 
from  various  sources  in  the  town,  in  connection  with  the  investiga- 
tions of  the  Board,  are  given  in  the  following  tables. 


Chemical  Examination  of  Water  from  Baddacook  Pond,  Chroton, 

[P«rU  per  100,000.] 


- 

AFrCAKARCJC 

EVAl'OBA- 

Amuuhia. 

i^ 

AJ 

1 

a 

I 

I 

1 

j 

A 

1 

if 

1 

i 

AJbumlnnild, 

i 

1 

1 

5*5 

1 

t 

.  1 

1 

lft#d. 

1        j 

iat34 

M.r.   3 

V.illBbL 

sitsbt. 

.23 

B.IO 

i.ao 

.OQoe 

.0174 

.0103 

.0012 

M 

.0100.0001, 

.4528 

2*7 

l4fflS 

July  12 

migbt. 

Com. 

.2a 

6.40 

i,eo 

.mm 

.<i@oe 

MVl 

,00^ 

,1« 

,000O.,l»0«> 

.fiSKfi 

S.« 

1*TB2 

Atig.  S 

DJ-ilDcL 

CODt. 

.20 

ft.  26 

1.70 

.«O04 

-oaoo 

■om 

^om 

.11 

.0060  .QOOU 

.tin 

3.2 

1532» 

eflpt.21 

Blkht. 

Blltrbt^ 

,26 

6.m 

l,TO 

.0012 

.OQOS 

MM 

.001« 

.23 

,0020  .OOIW 

,4290 

2.a 

15421 

Oct.  as 

iir*M!a 
DiKidct. 

■"' 

fi.as 

a.w 

.UO04 

Mn 

■fllW 

.wm 

.20 

.00.W  .0000 

I 

A9^ 

2.0 

Odor,  generally  faintly  vegetable;  !n  July,  decidedly  vegetable. The  samples  were  collected 

from  the  pond  near  the  surface,  from  200  to  800  feet  from  the  southerly  shore. 
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GROTON-. 

Microscopical  Examination  of  Water  from  Baddacook  Pond,  Oroton. 

[I7nmber  of  orgaoUma  per  enblo  centimeter.] 


1895. 

Mar. 

Jnly. 

Aug. 

Sept 

Oct, 

Day  of  examination 

8 

18 

6 

25 

80 

Number  of  sample,    ••..... 

18034 

14615 

14762 

16229 

15431 

PLANTS. 

DiatomaceaB 

1 

470 

108 

27 

881 

Asterionella, 

Cycloiella 

Meloilra 

Bynedra, 

TabellarU 

0 
0 
0 
0 
1 
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146 

6 

1 
10 

11 
88 
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0 

4 
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1 
4 
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18 
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24 

6 
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8 

0 
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0 

0 
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0 
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0 
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7 
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0 
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87 
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4 
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84 
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10 

2 

4 

21 
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0 
0 
0 

5 
14 
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1 
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1 

0 
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0 

0 

ANIMALS. 
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0 

0 

0 

0 
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0 
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0 

1 
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0 
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0 
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1 
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0 

0 
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28 

80 

Total,  ......... 

* 

808 

208 

68 

532 
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GROTON, 

Chemical  Examination  of  Water  from  Martin'^a  Pond  and  from  the  Nashua  Biver^ 

Oroton. 

[ParU  per  100,000.] 
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i.e 

Odor  of  the  first  sample,  decidedly  dieagrefable;  of  the  seeond,  dlttlDctly  vegeUble. The  first 

sample  was  collected  from  the  pond;  the  last,  from  a  up  supplied  with  water  pumped  from  the  Nashua 
Klver. 

Microscopical  Examination, 

The  total  number  of  organisms  per  cubic  centimeter  found  in  each  of  these  samples  was  as  follows : 
No.  13036, 171;  No.  14350,  326. 


Chemical  Examination  of  Water  from  Cady  Pond  and  a  Spring  near  its  Westerly 

Shore. 


[Parts  per  100,000.] 
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Odor  of  the  first  two  samples,  dlntlnctly  vegetable  and  mouldy ;  of  the  others,  none. The  first  two 

samples  were  collected  from  the  pond  and  the  last  two  from  the  sprlog. 


Microscopical  Examination, 

The  average  number  of  organisms  per  cubic  centimeter  found  in  these  samples  was  307. 


Na.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 


1G7 


GROTON, 

Chemical  Examination  of  Water  from  a  Spring  and  a  Brook  in  ShnllucJc's 
Meadow,  altoui  One- fourth  of  a  Mile  wesl  of  Baddacook  Pond* 

[  PartB  per  100,000.] 
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Odor  of  tli«  ftr«t  immple,  dod«,  becoming  faintly  Tegetabk  on  bentlng:;  odor  of  t£c  second  ««mpio 
nol  detcrmltjcd.^— Tbc  flrtt  sainpie  wm  coUeciodi  from  a  ftpdog;  the  la«t,  from  a  bruok  in  the  vtcinUy 
Of  ihe  ti^rlDg. 

MicroBCopical  Examination. 

tfo>  16480.    DintoniACMB,  IHatama^  S.    Alg b,    Zo49tporeC|    1.    Fonsl,    Moldt^   4.    MlicellKiieoiiat 
id^liM,  0.    ToUl,  16. 


CAemlool  ^xaintwei^tbn  of   Waler  from  a  Tubular  Well  ai  the  Oroion  School^ 

Grolon* 


[PortB  per  100,000,] 
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.0000 


,0000 
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,0070 


Oftofi  Hon*, TiM  ucnple  wtm  ooll«ot9d  from  »  f*Q«et  in  the  ■chool* 


Microscopical  Examination, 


y^oglt  C^>wiii>IArfix,  6T2. 


Hatfield. 

The  ndvice  of* the  State  Board  of  Health  to  tho  town  of  IIii« field, 
with  reference  to  taking  a  water  supply  from  Running  Gutter  Brook 
in  the  westerly  part  of  the  town,  may  be  found  on  pages  25  and  26 
of  this  volume.  The  results  of  an  analysis  of  a  sample  of  water  from 
this  brook  are  given  on  the  following  page. 
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HATFIELD. 

Chemical  Examination  of  Water  Jrom  Running  Outter  Brook,  Hatfield. 

[Partp  per  100,000.] 
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Odor,  faintly  .vegetable. Tlie  sample  waa  collected  from  the  brook  at  the  first  road  eroaalog  above 

its  Junction  with  Broad  Brook,  and  a  short  distance  below  the  site  of  a  proposed  reservoir. 


Microscopical  Examination. 

Diatomaceao,  Oocconeii,  1.    Algv,  lYotocoecutt  1.    Total,  S. 


Water  Supply  op  Haverhill. 

In  1895  an  additional  supply  of  water  was  introduced  into  the 
city  of  Haverhill  from  East  Meadow  River  in  the  north-easterly  part 
of  the  city,  and  a  storage  reservoir  was  constructed  upon  the  stream 
at  Millvale,  about  half  a  mile  from  the  point  where  it  enters  the 
Merrimack  River. 

The  reservoir  has  an  area  of  about  50  acres  and  a  capacity  of 
about  125,000,000  gallons.  Its  maximum  depth  at  high  water  is  15 
feet  and  its  average  depth  7  feet.  It  was  thoroughly  prepared  for 
the  storage  of  water  by  removing  the  soil,  mud  and  vegetable  matter 
from  the  area  to  be  flowed. 

The  water  from  this  source  is  pumped  into  the  easterly  end  of 
Kenoza  Lake  through  a  24-inch  main  about  one  mile  in  length, 
the  surface  of  Kenoza  Lake  at  high  water  being  18  feet  above  the 
high-water  level  of  the  Millvale  Reservoir. 

The  watershed  of  East  Meadow  River  tributary  to  the  Millvale 
Reservoir  has  an  area  of  7.75  square  miles,  on  Which  there  is  a 
very  small  population.  There  is  one  small  pond  on  the  watershed 
about  3  miles  above  the  reservoir,  and  there  is  a  considerable  area 
of  swamp  in  the  vicinity  of  the  river,  a  large  portion  being  located 
within  a  short  distance  of  the  reservoir. 
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HATXRHTLIi. 

Chemical  ExambkMm  rf  WaUr  from  Lake  BaUamtaU^  EmmrhUL 

[rvtopirlOIMIOO.] 
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Odor,  T«fital»lt.<— 'Tin  luiiplw  ww*  colltclid  tnm  tht  kki^  wbUh  to  atoo  k&owB  m  Flat  Pood. 


MicfOBccpicai  SxaMinaUoH* 

Tht  total  iranibor  of  otfUriMiM  ptr  enUe  owtlaMltr  ftmad  Id  mtk  of 
In  Ftbnuqr,  7;  In Oolebor, 4M. 


(^emieai 


qf  Waierfrtmi  Lake  Fmhteket^  EaverkUL 

[FlMtop«r1M,Mt.] 
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Odor,  vecetabla.— —  Tho  Munptoo  woro  ooUaetod  from  tht  toko^  wbldi  li 
Fond. 


•too  known  m  Round 


Microseapteal  ExaminaHan. 

The  total  nambor  of  orgnotoma  por  caUo  oenttoMtor  imad  in  onoh  of  thoM  i 
in  F«bnury,  2;  in  Oetobor,  14. 


I  foUowi: 
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HINGHAM  AND  HULL, 

Microscapical  Examinaiian  of  Water  Jram  Accord  Pond^  Hingham. 
[Nnmber  of  orguinnfl  p«r  rable  otottinttor.] 


ISM. 


MaRh.  JajMi        September. 


Day  of  ezMntoftUoB, 
Number  of  Munpte,.       •       • 

PLANTS. 
Dlatomaoe»,    • 

Aaterlooella,  •  •  • 
CyolotellA,  •  •  .  . 
FraglUria, .... 
Meloeira,  .... 
Hynedra,  .... 
TAbelUtrlft,.       .       . 
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AnabaoDA,  .... 
llerlMBopedla,  .  .-  • 
lllcrocyetle,      •       •       • 
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ANIMALS. 
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Actfnopbrye,     . 
Arcella,      .... 

Infusoria,   .... 
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Dinobryon  eaeei,      . 
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Rotatorian  oTa, .       . 

MlaceUaneou$t  ZolSgloea, 
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0 
0 
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Tl 


174 


STATE  BOARD  OF  HEALTH.        [Pub.  Doc, 


hinsdale. 

Wateb  Supply  op  Hinsdale  Fike  District,  Hinsdale. 

Chemical  Examination  of  Water  from  the  Storage  Reservoir  of  the  HinedaU 

Fire  Dietriet. 

[PmtU  p^r  100,000.] 
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*  Where  more  than  one  Mmpte  wm  collected  to  •  month  the  mean  analyale  for  that  month  haa  been 
used  In  making  the  average. 

Odor,  generally  vegetable;  In  May,  distinctly  oily;  on  heating,  aometlroes  nnpleaeant. Noa. 

18865, 13866,  14647  and  15623  were  collected  from  the  reservoir  and  the  others  from  a  faucet  in  the  village. 


Microscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Hinsdale 

Fire  District, 

[Number  of  organisms  per  cubic  centimeter.] 
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HIN8DALE. 

Microicopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Uimdale 

Fire  Diairict  —  Concludetl. 

[Number  of  organlBoii  p<»f  ouhk  c<3tilltiiPter«] 
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Watee  Supply  of  Holbrook. 
(Seo  Randolph  ) 

HOLDEN. 
The  advice  of  the  State  Board  of  Heiilth  to  the  town  of  Ilolden 
with  refereDce  to  the  introdoction  of  a  water  supply  into  that  town 
from  sources  in  the  towns  of  Rutland  and  Holden  may  he  found  on 
pages  28  and  29  of  this  volume.  The  results  of  an  analysis  of  a 
sample  of  water  from  Pine  Hill  reservoir  in  Holden  are  given  below. 
Analyses  of  water  from  Muschopauge  Pond  in  Kutland  may  be  found 
under  Kutland. 

Chemical  Examination  of  Water  from  Pine  Hill  Reservoir^  Holden. 
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UOIAAQTON. 

Water  Supply  or  Holliston. — Holliston  Wateb  Company. 

Chemical  Examinalion  of  Water  Jram  the  Work»  of  the  HoUision  Water  Company. 

[Paru  p«r  100.000.] 
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two  Munplee,  alao  mouldy. Tbe  aamplae  eolleoted  In  February,  May  and  October  were  from  fauoeu 

In  the  town  and  the  other*  from  a  faneet  at  the  pnmplng  station  while  pumping,  with  the  exception  of 
No.  14029,  which  waa  collected  when  the  pomp  had  not  been  running  for  twenty^our  houra. 


Microscopical  Examination  of  Water  from  the  Works  of  the   Holliston  Water 

Company* 
[Number  of  organlima  per  cubic  centimeter.] 
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HOLTOKE. 

Microscopical  Examination  of  Water  from  Whiting  Street  Storage  Beservoir 

Holyoke, 

[Number  of  orgftniuna  per  eable  emtiiiMter.] 
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No.  34.]     EXAMINATION  OF  WATER  SUPPLIES,          179        ^ 

HOLYOILE^             ^H 

Chemieal  Exftminalion  of  Water  from  Wright  and  Ashley  Ponds,  Holt/oke,              ^| 

[Parte  per  100,0cm  ]                                                                                     ^^M 
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^^^          KOTi  to  «Dt1y ftfii  of  1896 :  Odor,  vagotalilo. Tt)«  Anmples  wore  coUeot*d  from  Atbley  Food.                   ^H 

^B         MicroscopicoX  Examination  of  Water  frotn  Wright  and  AMey  Ponds,  Hohjokt,               ^^| 

[Number  Qf  or^uiimi  per  cubic  ceotlmotpr,]                                                                  ^^H 
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HOLTOKE. 

Microscopical  Examination  of  Water  from  Wright  and  AMey  Ponds,  Holyoke- 

Concluded. 
[Naraber  of  organUms  per  eabio  centimeter.] 
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Mtcrooyitis 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1 
0 
12 

120 

140 

0 

0 

0 
0 

0 
0 
0 

Aifir», 

0 

0 

18 

51 

80 

0 

0 

ProtoooocQs, 

BtaarogenU 

0 
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04 

Chemical  Examination  of  Water  from  Tucker  and  Manhan  Brooks,  Southampton, 

[Parts  per  100,000.] 
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Odor  of  the  first  sample,  none;  of  the  second,  faintly  vegetable,  becoming  stronger  on  heating;  of 
the  third,  faintly  mouldy ;  of  the  last,  faintly  vegetable,  becoming  stronger  and  also  musty  on  ht>ating. 

The  first  sample  wns  collected  from  Tucker  Brook,  \  mile  above  Its  Junction  with  Manhan  Brook; 

the  second,  from  Tucker  Brook,  just  above  the  junction;  the  third,  from  Manhan  Brook,  \  mile  above 
Its  Junction  with  Tucker  Brook;  and  the  last,  from  Manhan  Brook,  Just  above  the  Junction  of  the  two 
brooks. 

Microscopical  Examination, 
An  inslgniflcant  number  of  organisms  waa  found  in  each  of  theee  aamplea. 


Averages  by  Tears, 
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Non  to  AOiljM*  of  1808:  Odor  of  the  Anl  four  punplet,  detildedly  <II»Agr««ft%l»;  at  th«  otkan, 

fktDtljr  v«g«uUi«  or  oo&e. Tbe  Mmplea  w^rs  collected  ft-om  tb(?  pond.     For  mQoUily  bctght  of 

waWr  lo  thU  poitd,  ••«  p««t  183. 


182 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


iruDAox. 

Microscopical  EzamiruUion  of  Water  from  OaUs  Pond,  Berlin, 

[Number  oforgAnitmt  p«r  eable  o«iitiaietor.] 
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14 

I 

IK 

: 

I 

T^-vTiki*    « 

.      }M 

ija-f 

1 

US^ 

23« 

9M 

*» 

jl;^^ 

- 

2fr 

S3 

4E 

^■^rt-  ^p««r  iiaa.-*t  »  '■«  ?«c  "■ 


^rk  -  IHML 


1.^71.  -  1100. 


I.f 

rx.7  :5.  .      . 

»..: 

±^    -.;.    . 

^•s 

?^t  :».  . 

:'i..i 

•K.      ZU    . 

11.  i 

yr»    ^:.   .         . 

3i.J 

IKIC-     li..   . 

Averages  by  Tears. 

- 

I8«T* 

- 

.00 

e*e7 

,OQ<H 

.OOIS 

O.iS 

.0«M 

- 

. 

• 

. 

- 

1848 

. 

,00 

0.06 

.0001 

.ooss 

0.T6 

.0641 

.0002; 

- 

• 

. 

• 

18«9t 

- 

.00 

iM 

.0001 

.0010 

0.68 

.0500 

.0001 

. 

- 

• 

- 

18WJ 

- 

.01 

e.Sft 

.0000 

.0Q2ft 

o.m 

.0fl50 

.0002 

- 

4.2 

- 

- 

ItOlj 

- 

,oa 

9.10 

.0000 

.0040 

o.»o 

.oeifi 

.0002 

- 

a.« 

• 

- 

mti\ 

- 

.00 

7.10 

.0004 

.ooaa 

O.Ott 

.0500 

.0004 

- 

8.0 

- 

- 

im 

- 

.ot 

B*a 

.0Ck31 

.0083 

I.IO 

.0879  ; 

.0008 

.0076 

8.7 

.0112 

- 

1S94 

- 

.03 

9.« 

.0040 

.0038 

1.37 

.0849 

.0001 

.0680 

8.9 

.017* 

- 

189ft 

- 

.04  ' 

9,44 

.00«3 

.003& 

1.31 

M^ 

.0001 

.0887 

4.0 

.0149 

f  Jflo*  aad  fiapUkmber. 


t  JiDDftry  to  Miiy, 

II  Two  laniplei  Id  Jalj. 


t  February  and  Augait. 


Hots  to  uialjM»of  IfOO:  Odor*  ir«D«rmLlr  noofl;  la  Angatt,  iitipleKsaDt;  to  Octobor,  fAlolly  i 
tftfailt* '^^ Tli«  lamplM  wen  oollocUd  from  •  fftuut  it  ibo  pumping  tttUoa* 
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HUDSON. 

Microscopical  JEzamination  of  Water  from  Oaies  Pond^  Berlin, 

[Nainb«r  of  organlsmB  per  eable  centimeter.] 


Ilioa. 

Jm 

f^ 

Uv, 

Apr. 

M*7^ 

Juii«. 

jBir. 

.«.. 

a*pt. 

Oet, 

E&t. 

Dtc 
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i 

14 

u 

IT 

M 

tt 

19 

IS 

11 

11 

1ft 
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i6m 
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0 
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S4 
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0 
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0 
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0 

0 
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It 

0 

0 

ft 

0 

ft 
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« 

0 

0 

a 

0 

u 

4 
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4 

1 
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s 

4 
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0 
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at 

n 

4 

a 
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0 
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0 

0 

0 

0 

0 

0 
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0 

a 

0 

0 

0 

0 

50 
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0 

0 

0 
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a 

0 

0 

0 

Tl 
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IM 

m 

It 

4 

0 
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0 

pu 

0 

t 

II 

1 

m 
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« 

11 
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0 

Arthro<|«Hi7iil<, 

& 

a 

0 

1 

« 

1 

2 

0 

0 

0 

1 

0 
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0 

0 

0 

0 

0 

f) 

0 

0 

0 

0  ' 

0 

0 
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0 

1 

4 

T 
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7fl 
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0 
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cy 
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0 
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0 
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0 
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0 
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1 

0 

a 
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a 

0 

0 

0 
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& 

0 

i 
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0 

0 

0 

ANlilALa. 

I&nieoria,        .... 
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9pS55 

0 

%t 

ua 

0 

II 

1 

IS 

1ft 

TO 

s 

Cemttam,        .... 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 

CoflooellH,      *        *        *        . 

a 

tj 

0 

0 

0 

0 

0 

0 

0 

0 

1 

Q 

CryiJloftionu, 

54 

4«B00 

0 

0 

0 

0 

0 

0  i 

0 

{} 

0 

0 

FHnobryon,     .        *        «        < 

+a 

300 

Q 

03 

0 

0 

» 

0 

0 

0 

0 

0 

JlhioltryoD  euNf  . 

0 

4,300 

0 

12 

104 

0 

0 

0 

3 

1 

17 

1 

Ku^U-na,          .        ,        ,        , 

D 

3 
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0 

0 

0, 

0 

0 

0 

Q 

0 

0 

MaUDmoDUf   ,        <        .         , 

D 

CO 
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0 

0 

0 

3 

0 

0 

1 

0 

0 

ivrl'tlnlura 

H 

3 

0 

^ 

4 

0 

0 

3 

n 

a 

3 

3 

Trasjbelomonu,     . 

t 

pr. 

0 

0 

0 

0 

0 

0 

2 

ift 

0 

0 

0 

» 
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0 

12 

0 

0 

H 

0 

100, 

r 

0 

TOT*t, 

IM 

o,afta 

0 

14B 

m 

^M 

5B8 

053 

17 

2«T 

ST5 

4a 

Table  showing  Heights  of  Water  in  Oaies  Pond  Each  Month  during  1895, 

[High-water  mark  is  14  feet.] 


Date.  — 1899. 

Feet 

Date.  — 1895. 

Feet. 

Jan.     15 

Feb.     16 

March  1^ 

April    16, 

May     16 

Jane    15, 

0.8 
0.2 
0.2 
10.8 
10.5 
10.0 

July  15 

Aug.  15, 

Sept.  15, 

Oct.    15, 

Nov.  15 

Deo.    15 

0.6 
O.l 
8.5 
8.7 
0.3 
10.0 

[        No.  34,]     EXAMINATION   OF  WATER  SUPPLIES.          183          ■ 

^^^^                            Water  Supply  of  Hull,                                           ^| 

(See  Bingham,)                                                                 ^^| 

I            Watee  Supply  of  Hyde  Park  and  Milton.  —  Hyde  Park               ^| 

Water  Company,                                                   ^H 

^^        Chemical  Examination  of 

Woitr  from  the  Wdh  of  the  Eydt  Park  Water                ^M 
Company.                                                                        ^H 

t  r^ru  p4r  im,(m.  ]                                                             ^^ 

■l 

1 

Art»KAiuk}»cte- 

H 
II 

8.10 

AMvoiriA. 

1 

KmtooES 
Ai 

f 

4 

.^^^1 
^^1 

f 

<j 

1 

i 

1^ 

< 

i 

186M 

NOM. 

Nono. 

.03 

,<xm 

.0042 

|i.5a 

1 
.0T5O 

.0000  1 

.0774 

4.3 

.0080                ^1 

^B    laasA 

F»b.  18 

V.iWtfhl. 

V.tlliht. 

.ai 

9.80 

.0048 

.0038 

»  1.30 

.0780 

.0001 

.0741 

8.1 

^1 

"    um 

IC«r.  U 

Noao. 

None. 

.DO 

9.18 

.0018 

.0018 

1. 18 

.0000 

,0001 

.0700 

4.* 

^1 

um 

Apr.  U 

Wooa* 

NOD«. 

.01 

9.10 

.0088 

.0020 

1.21 

.1200 

.000a 

.0721 

4.1 

^H 

14907 

lf«7   15 

None. 

B?ono 

.04 

8.40 

,0084 

.0028 

1.08 

.1100 

.0001 

.0818 

8.0 

.0020      ^1 

144aS 

Jane  18 

l^OOfl. 

V,»Ugbt. 

.04 

9.80 

.0082 

.002a 

1.04 

.0000 

.0000 

.0484 

8.8 

.0000              ^^^1 

14«S0 

Jaiy  32; 

V.  •light. 

Slight. 

.08 

10.80 

.00«0 

.0080 

1.2T 

.1060 

.0008 

.1300 

4.4 

^1 

14*94 

Aiiir.  2o[ 

NOD«. 

8Hiht. 

.08 

11.00 

.00T4 

.0040 

1.33 

.0000 

.0001 

.1014 

8.0 

.0470               ^1 

um 

Sept.  IT, 

Sllgtit. 

Slight. 

ruity. 
V.-Uffht. 

.08 

lO.OO 

.0008 

.0048 

l.ftT 

.MOO 

.0001 

.1348 

4,2 

^1 

mri 

Oct*   la 

V.iUght, 

.08 

11.00 

.OISS 

.0040 

1.74 

.0780 

.QOOt 

.ms 

4.7 

^H 

;          lAMi 

No*.  19 

V.illgbL 

V.illfllt. 

.08 

0.00 

.010«8 

.0088 

1.88 

.0820 

.0002 

.mn 

4.0 

^1 

UT«0 

Dm.  n 

NOD«. 

8li«bt. 

■" 

8.80 

.0080 

.0040 

1.10 

.0580 

.0002 

.0808 

3.8 

.0180                ^H 

At. 

•"1 

9.44 

,0003 

.0088 

1.81 

.0887 

.0001 

.088T 

4.0 

^H 

1                                                            Averaffts  by  Team.                                                          ^H 

k      - 

1^ 

li«T* 

- 

- 

.00 

6.87 

.0004 

.0012 

0.82 

.0009 

- 

. 

- 

-          ■ 

18tt 

-         ' 

- 

.00 

8.08 

.0001 

.0023 

0.78 

.0441 

.0003 

- 

- 

■ 

1      - 

1889t 

- 

- 

.00 

8.T8 

.0001 

.0010 

0.88 

.0508 

.0001 

- 

-    ' 

■ 

■   - 

19001 

- 

- 

.01 

9.88 

.0006 

.0038 

0.8fi 

.0«M 

.0003 

- 

■ 

■   - 

liBif 

- 

- 

.08 

9.10 

.0000 

,00J0 

0.08 

.0«78 

.0003 

- 

■ 

■   - 

vm 

• 

- 

.00 

7.»| 

.0004 

.ooa« 

O.»0 

.OBOO 

.40U4 

- 

■ 

■   * 

1898 

. 

- 

.03 

8.02  1 

.0081 

.ooaa 

1.10 

.0814 

.0003 

.0978 

^H 

w  . 

18M 

. 

1 

.08 

0.88 

.0010 

.0080 

I.8T 

.0848 

.0001 

.0880 

^H 

1808 

- 

- 

.0. 

9.41 

.^ 

.0085 

1.81 

.0887 

.0001 

.0887 

^H 

^^^                     f  JuD«  Bod  B«pt«mb8r. 

t  JADQAry  to  May.                 %  Fehm&n  *M  Autfart.                               ^^M 
II  Two  MinpUa  In  July.                                                                                   ^^| 

1^™"            iron  to  Ro»lrB««of  IWft:  Odor* 

StT^^niij  none;  In  Aufuit,  uQpk«BiiDt;  1b  October,  fnliiny  TtfO.               ^^M 
I  from  ft  faucet  at  tb«  pumping  tutlon.                                                            ^^| 
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HYI>E  PARK  AND  MILTON. 

Microscopical  Examination  of  Water  from  the  WcUa  of  the  Hyde  Park  Water 

Company, 

[Number  of  organUms  per  cable  eentimeter.] 


tt#9. 

Jul 

fWi. 

Mu. 

Apt. 

MV^ 

Jane. 

Jalj- 

Aaff. 

S«pL 

Oct. 

Not. 

i>*e. 

NumtKr  «r  wisplo,  4 

19 

IT 
UI49 

16 

t430T 

20       2S 
14488  \m% 

j      S3 
148M 

IS 

IT 

n 
\^%i 

90 

UTOO 

PLANTS. 
PmiBl.    ...... 

Crenolhrlx,        .... 
MuLd 

ir 

IT 
0 

0 

1 

r 

0 

B 

0 

1 
0 

1 

9 

a 
0 

It 

n 
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0 

1 

s 

0 

1 

t 

0 

D 

0 

0 

1 

0 

o 

Q 

le 

n 

" 

0 

D 

TiWA^H         ,         .         .         .         . 

n 

« 

ft 

T 

0 

1 

ft 

ii 

ja« 

34 

t\ 

3 

Chemical  Examination  of  WaUr  from  a  Faucet  in  Milton  supplied  from  the 
Works  of  the  Hyde  Park  Water  Company. 

[Parte  per  100.000.] 


j 

1 

AH'lUkltAlfCK. 

4 

AXHPHlA. 

1 

i 

1 

1 

f 

J 

1 

1 

1 

l1 

2! 

I 

1 

ISTTft 

•^ 

None, 

None. 

.02 

T.OO 

.0000 

.000ft 

1.31 

.IIQO 

.0000 

i 

",QfiSt 

.UtiUO 

im? 

tier. 

None, 

None. 

M 

o.eo 

Looofl 

.001ft 

1.40 

ilWO 

.0000 

.0433 

.0000 

14001 

April 

Nooe. 

None, 

,00 

8.30  1 

-OOOft 

.0034 

i.sa 

.law 

.0000 

.0423 

.0030 

1442S 

JODf} 

ft 

None. 

None, 

,00 

lO.ttO 

,0002 

,00ft4 

i.n 

.1800 

.0000 

,0206 

*owo 

14414   Ijulf 

13 

None. 

None. 

.OS 

10.  so 

«0002 

,ooao 

1.4a 

.1600 

.0001 

.0860 

,0000 

IflOIi     Sept. 

6  1  None. 

Notie. 

.03 

n.m 

.0004 

,oos^ 

1.68 

.1100  : 

.0000 

.1170 

.0060 

16311  |Oel. 

None, 

None* 

,01 

10,10 

.0000 

,0020 

1,T* 

,osoo 

,0000 

.0^64 

.0060 

Um  '  Not. 

None. 

None, 

.m 

10.00 

.0000 

.0090 

1.03 

.0900 

.0000 

.0610 

.0010 

IMTfi     Dee. 

Nonti. 

None. 

,08 

T.IW 

.0000 

.OOlft 

1,56 

.0760 

.0000 

.0141 

.0050 

A..| 

.03 

0,03 

.ooos 

.O0S!3 

K&O 

.U2S 

.0000 

.0644 

s.s 

Odor,  generally  none. The  eamplee  were  collected  from  a  faucet  In  the  office  of  the  Milton 

Water  Company. 

Microscopical  Examination. 

No  organisms  were  found  in  the  samples  collected  In  April,  June,  September  and  October.  In  the 
other  samples  small  numbers  of  Crenothrlz  were  found,  as  follows :  in  February,  2;  In  March,  1 ;  in  July, 
40;  in  November,  2;  in  December,  1. 
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S.S5 

S.80 
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,0400 

* 

- 

o.» 

.0080 

.. 

_ 

« 

- 

1198 

- 

- 

6.7T 
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.0090 
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- 
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.0008 

.0002 

• 

. 

- 

IStlf 

- 

- 

10.84 

8.49 

.0190 

.0610 

.0418 

.OOOT 

1.10 

.0066 

.0003 

- 

8.8 

-  , 

IBWl 

- 

- 

13. SO 

3.85 

.0S» 

.O0S4 

.0284 

.0088 

S.f] 

.0000 

.0012 

- 

4.4 

- 

1803 

> 

- 

ia« 

MO 

S.49 

.OWI 

.0890 

.0«4 

.0000 
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.01A4 

.000& 

0.BH8 

8.4 

- 
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- 

- 

i.ii 
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3.«0 

.0112 

.0800 

.om 

.0088 
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.0002 
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I.OOOfi 

8.0 

- 

mft 

- 

- 

IM 

8.40 

S.81 

.0163 

*03«» 

.0312 

.00&8 

1.18 

.0084 

.0001 

1.0468 

8.0 

•  Jana  to  Deotmb«r» 


t  Aagufl  and  8«|iUimb«r. 


KoTK  to  aDAljMs  of  1^96:  Odor,  geDcnllj  deddmllj  7«g«ta,ble  uid  osuHty  or  dlia(r«e»t>l«*  mad 
oecA«icHially  offoiiBLve.'— ^Tb«  aamplw  w«re  ootleoted  from  the  rtrer,  oppofl1t«  the  worki  of  Hie  Hydi 
I'fttk  Wftlor  Compiuiy.    Tbo  river  Ja  Jiot  UMd  directly  ai  m  eoarce  of  water  iopply« 
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HYI>E  PABK  AND  MILTON, 

Microscopical  Examination  of  Water  from  the  Neptmett  Biver  ai  Hyde  Park. 

[Kainb«r  of  orguilnu  per  eable  Mndmctmr.] 


ti«#. 

Ju. 

Ttb. 
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Apr. 
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JflDft. 

July. 
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Oct 
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Da  J  of  el»i3iltiAtlODa      . 

IS 
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10 
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3S 
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IT  i 
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so 
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1 
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0 
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t 
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s 

3 

t 
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1 

0 
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t 
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a 
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0 

7 

AIOMAL8. 
Inflisoria,  <» 

ivinobrjoD, 
Dlpobrron  omm, 

PtddlDlDm,      . 
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1 
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f 
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0 
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(1 

0 

0 
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l> 
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0 

1M 
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M 

BO 

BS 
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B 

u 

SI 
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IPSWICH* 

Chemieal  SxamintMni  of  WaUr  J¥om  the  Ikm^s  Brook  Storage  Beoorvoir  of  ike 

Ipewieh  Water  Worke. 

[PMiptrlOMW.] 
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Microscopical  Examination  of  Water  from  the  Storage  Beservoir  of  the  Ipswich 
Water  Works  on  Low's  Brook. 
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Microscopical  Examinalion  of  Water  from  the  Storage  Reservoir  of  the  Ipswich 
Water  Works  on  Dow^s  Brook  —  CfinduderJ. 
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CAenitcar  Examinalion  of  Water  from  Bull  Brook,  Ipswich, 

[PartA  p>>r  100,000.] 
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Chemical  Examination  of  Water  from  Faucets  supplied  from  Ipmoich  Water  Works^ 

\  Pnnd  xi^r  100.000,1 
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Microscopical  Examinalion* 
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Chemical  Examination  of  Water  from  a  Spring  in  Ipswich, 

[PftrU  per  100,000.] 
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Odor,  Done. The  samplra  were  collected  from  a  sprlDg,  located  very  Dear  Dew's  Brook,  aboafi 

600  feet  above  the  apper  end  of  the  Dow*s  Brook  aiorage  reaerroir. 

Microscopical  Examination. 

No.  14371.    DiatomaoesB,  MeHdion,  0. 
No.  14720.    No  organisms. 

Water  Supply  op  Kingston. 
The  advice  of  the  State  Board  of  Health  to  the  town  of  KingstoD 
with  reference  to  the  use  of  lead  pipes  in  the  distribution  of  the  water 
supplied  to  the  town  may  be  found  on  pages  30  to  32  of  this  volume. 

Chemical  Examination  of  Water  from  a  Faucet  supplied  from  the  Kingston 

Water  Works. 

[Parts  per  100,000  ] 


i      1 

Al-I 

£AJUN€&. 

1 

1    f 

Ahhottia,. 

l^]Tiu>amf 

i 

1     I 

^ 

si 

t 

i 

^ 

1 

i 

3 

9 

1 

i 

|a 

i 

i 
s 

1 

c 

t 

y. 

^ 

w 

5J 

a 

h 

■< 

^< 

r. 

o 

ift0a. 

' 

14713 

Aug.    A 

Koii*. 

Y.iiUgM. 

.02 

ft. 10 

.ooos 

.ooia 

.T« 

.07BO 

.0010 

.0(124 

l.g 

.0050 

Odor,  very  falotly  vegetable. 
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Microscopical  Examination, 


Water  Supply  of  Lawrence. 
The  following  tables  contain  analyses  of  the  un6Itered  Merrimack 
Eiver  water,  and  of  the  filtered  water  at  the  pumping  station  and 
at  the  di.stributing  reservoir.  The  results  of  more  extended  chemical 
and  biological  examinations  of  the  water  before  and  after  filtration 
through  the  sand  filter  may  be  found  in  a  subsequent  portion  of  this 
report. 
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LA  WREN  CK. 

Chemical  Examination  of  Water  from  the  Merrimack  River  ai^oue  Lawrencet\ 
opposite  the  Intake  of  the  Laurence  Water  Works, 

[PftrU  per  100,000.] 
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were  oolleeled  for  aoatyefa*  aee  pa^e  106.  For  a  ooropariaori  of  the  analyeee  of  tbe  rlrer  waler  at  Lowell 
•ad  Lawrenett  for  aaorleaof  yeai-i,  •«•  **  Harrloiick  tUver'^  In  tb«  ehapter  oa  "  Examlnailun  of  Elvere.** 
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liAWBEirCE. 

Microscopical  ExaminaHon  of  Water  from  the  Merrimack  River  above  Lawrence^ 
opposite  the  Intake  of  the  Lawrence  Water  Works. 

[Namber  of  orsanUms  per  eaUe  eeotlmator.] 
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I^AWREXCE, 

Chemical  ExamituUion  of  Waitr  from  the  Force  Main  ai  the  Pumping  Stativn  of 
the  Lawrence  WcUer  Works, 

[PiirU  twr  100,000.] 
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KoTS  to  mDa1yf«B  of  1H95 :  Odor,  fODcrally  vegvlablfl.  ^— Tbfl  umplea  were  collcciod  from  a  faucet 
to  tbe  ch*«k  i^ilve  Juit  beyond  Ihe  pomp,  and  reprwcnl  wslor  from  the  river  wblch  baa  pa«»cd  ilirough 
UlB  aaad  lliltur,  tninglod  wiLb  a  amall  iimouot  of  grouod  water. 


Microscopical  Examinalton  of  W(Uer  from  the  Force  Main  at  (he  Pumpinrj  Siation 
of  the  Lawrence  Water  Works. 

[Nofubar  of  orf  aDUma  per  cubic  oeutlmeter.] 
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Ij  A. WHENCE. 

Chefnical  Examination  of  Water  from  the  DiaMbuUng  Reservoir  of  the  Lawrence 

Water  Works. 

[Pwta  |Mr  100,000.] 
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Odor,  generally  vegeUble,  often  none. No*.  14700  and  14800  were  collected  from  the  reservoir; 

tbe  other  raropleB,  from  a  fancet  at  the  gate-house.    The  samples  represent  water  flowing  out  of  the 
reservoir.    The  reservoir  is  supplied  with  flltered  water. 


Microscopical  Examination  of  Water  from  the  Distributing  Reservoir  of  the 
Lawrence  Water  Works, 

[Number  of  organisms  per  eubio  centimeter.] 
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LAWREXCE. 

Microscopical  Examination  of  Water  from  the  Disiribiding  Beservoir  of  the  Law- 
rence Water  Worha  ^Conclmlnd. 

[NQmb«r  of  orgnnUmi  per  cable  ceuUtnotAr,] 
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Voiume  of  Wetter  fioming  in  the  Merrimack  River  at  Lawrence  on  the  DaU9  when 
Samples  of  Water  wtre  colkcledfor  Anaiifm, 
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Water  Supply  op  Leicester. 

The  advice  of  the  State  Board  of  Health  to  the  towo  of  Leicester^ 
rehitive  to  taking  aa  additional  supply  of  water  from  Asnebumskit 
Pond  in  the  town  of  Paxton,  may  be  found  on  pages  32  and  33  of 
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this  volume.  The  results  of  an  analysis  of  a  sample  of  water  from 
this  source,  collected  in  August,  1898,  may  be  found  under  Ihixton 
in  this  volume. 

Chemieai  Xxaminaikm  of  WaUr  from  tte  WeU$  tf  ike  LoioeaUr  Water  Swjvpljf 

[PUtoptrlOO,Mt.] 
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Odor  of  No.  laooi,  faintly  TiicttaUo;  of  tho  oiter  umpli,  bom.   On  bMtfof,  vefttablo  odon 

ware  developed  in  the  flrtt  end  lest  euaplea. The  euapleo  were  eollected  from  a  faacel  in  the 

▼lUage. 

Microocopioal  ExamijuUum. 

The  aYorage  nnmber  of  organlama  per  eaMe  centimeter  found  in  theae  aamplee  waa  180. 

Water  Supply  op  Lenox. 
During  the  year  1895  the  capacity  of  the  reservoir  on  the  brook 
tributary  to  the  Williams  River  was  increased  and  a  line  of  pipe 
constructed,  by  which  water  is  delivered  to  the  town  by  gravity, 
instead  of  being  pumped  to  the  distributing  reservoir  as  was 
formerly  done.  The  present  capacity  of  the  reservoir  is  estimated 
to  be  about  20,000,000  gallons,  its  area  about  7  acres  and  its  depth 
from  6  to  30  feet.  The  reservoir  was  prepared  for  the  storage  of 
water  by  removing  the  soil  from  the  bottom  and  sides. 


Water  Supply  op  Leominster. 
The  advice  of  the  State  Board  of  Health  to  the  town  of  Leom- 
inster with  reference  to  taking  Fall  Brook  in  that  town  as  an 
additional  source  of  water  supply  may  be  found  on  pages  33-35 
of  this  volume. 
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I-EOMrXSTERa 

A  sraall  dam  has  been  constructed  on  the  stream  flowiog  from 
IIjjyDes  Reservoir,  at  a  point  about  1,500  feet  below  the  re^^ervoir, 
and  a  pipe  has  been  luid  from  this  dam  to  Morse  Reservoir,  a 
distance  of  about  1,100  feet.  By  meanH  of  this  dam  and  pipe  line 
the  water  drawn  from  Ilaynes  Reservoir  can  be  diverted  into  Mor^io 
Reservoir,  and  during  the  drier  portion  of  181Ki,  beginning  with  the 
first  of  July,  the  water  drawn  from  Haynes  Reservoir  was  diverted 
into  Morse  Reservoir  and  flowed  to  the  distriljuting  reservoir  from 
the  hitter  source.  The  deterioration  in  t*he  quality  of  the  water 
of  Morse  Reservoir  in  18it5,  indicated  by  the  table  of  averages  by 
years  given  below,  was  due  to  the  diversion  into  it  of  water  from 
Haynes  Reservoir. 


Chemical  Examination  of  Water  from  Morse  Meservoir,  Leominster, 

[Pana  per  100,0000 
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UEOMIN  BTKU. 

Microscopical  Exaniinaiion  of  Water  from  Morse  Seeervoir^  Leomin^er. 

[Nambar  of  orgulniM  per  eaUe  ocntioMtor.] 
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Non  to  BtjAlyvM  of  1806:  Odor,  In  Jaly,  none;  at  other  tlni»flp  Tefr^Uiblft;  tn  M'aj,  ttUo  dlia^reeitilt. 
On  beatUifi  the  odor  wu  frequently  unple«M[iti  *-~^Tbe  iamplei  wore  c&lkct«d  from  ibe  retcrvoir. 
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liEOMIXSTEB. 

Microscopical  Examination  of  Water  from  Eaynes  Reservoir,  Leominster. 

[M'nmber  of  orfAB^vniB  p«r  cob^ic  ctcdi  limvter. } 
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LEOMINSTEB. 

Chemicdl  Examination  of  Water  from  Fall  Brooke  Leominster* 

[PbH*  per  100.000.1 
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Water  Supply  of  Lexington. 
The  works  of  the  Lexington  Water  Compaoy  were  purchased  by 
the  town  Dec.  10,  IMI 5. 

QUmieai  Examination  of  Water  from  the  Fine  Brook  Storage  Beservoir  of  the 

Lexington  Water  Works. 
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liExnroTON. 

Mieroaeopieal  Examination  of  Water  Jrom  the  Vine  Brook  Storage  Beservoir  of 
the  Lexington  Water  Works. 

[Namber  of  organlMU  ptr  eiibto  etBttmttor.] 
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Water  Supply  or  Lincoln. 
(See  Concord,) 

Water  Supply  or  Longmeadow. 

Population  in  1895,  620.  The  works  were  built  by  the  town,  and 
water  was  first  introduced  Feb.  1, 1895.  The  source  of  supply  is 
a  small  brook  near  the  center  of  the  town,  from  which  the  water  is 
diverted  into  a  covered  collecting  well.  From  this  well  the  water 
is  forced  by  pumps  into  an  open  iron  tank  22  feet  in  diameter  and 
30  feet  high.  The  brook  has  a  watershed  at  the  point  of  diversion 
of  about  one-half  of  a  square  mile,  and  has  a  very  small  population 
on  its  watershed. 

The  collecting  well  is  30  feet  square  and  8^  feet  deep,  built  of 
masonry  and  covered  with  a  wooden  roof.  Distributing  mains  are 
of  cast  iron  and  service  pipes  of  galvanized  iron.  At  the  end  of  the 
year  1895  there  were  about  68  connections  with  the  mains. 
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LOWELL. 


Water  Supply  op  Lowell. 


N 


During  the  year  1895  a  secood  system  of  tubular  wells*  for 
supplying  water  to  the  city  of  Lowell  was  constructed  in  the  valley 
of  River  Meadow  Brook  juM  above  the  point  where  it  is  crossed  by 
the  Old  Middlesex  Canal  in  the  town  of  Chelmsford,  the  wells  being 
distant  about  a  mile  up  the  valley  in  a  straight  line  from  the  nearest 
of  the  system  of  tubular  wells  conatructed  in  1892. 

The  new  system  consists  of  about  120  2-inch  wells,  averaging 
about  45  feet  in  depth.  Two-thirds  of  the  wells  are  located  in 
two  lines  12  feet  apart,  parallel  to  the  Old  Middlesex  Canal  and 
about  200  feet  south-west  of  it.  The  wells  are  25  feet  apart  in  the 
lines.  The  remaining  wells  are  located  in  two  similar  parallel  lines 
about  12  feet  apart,  extending  from  the  centre  of  the  other  lines, 
and  approximately  at  right  angles  to  them.  The  wells  in  these 
lines  are  also  25  feet  apart,  excepting  that  there  is  a  break  of  about 
300  feet  near  the  middle  where  there  are  no  wells,  the  material  at 
that  point  being  found  to  consist  of  peaty  soil  to  a  depth  ranging 
from  6  to  35  feet.  Pumping  from  this  system  of  wells  into  the  city 
mains  was  begun  April  5,  1895* 

Eighteen  wells  have  been  added  to  the  original  system  of  wells 
lower  down  the  valley. 

During  the  year  1895  about  66  per  cent,  of  the  water  supplied  to 
the  city  was  drawn  from  the  systems  of  tubular  wells  in  the  valley 
of  River  , Meadow  Brook,  the  remainder  being  drawn  from  the 
Merrimack  River. 

The  results  of  analyses  of  samples  of  water  from  the  Merrimack 
River  and  from  the  two  systems  of  tubular  wells  in  the  valley  of 
River  Meadow  Brook  are  given  in  the  following  tables* 

These  results  show  that  the  water  of  the  original  system  of  tubular 
wells  in  the  valley  of  River  Meadow  Brook  just  above  Plain  Street 
has  been  somewhat  harder  than  last  year  and  has  contained  a  consid- 
erably greater  amount  of  residue  on  evaporation. 

Analyses  of  samples  from  the  new  system  of  tubular  wells  in  the 
valley  of  River  Meadow  Brook  have  been  made  once  in  two  weeks 
and  sometimes  more  frequently  since  pumping  from  these  wells  into 
the  city  mains  was  begun  in  April*  The  results  of  these  investiga- 
tions show  that  there  has  been  a  very  great  increase  in  the  color, 
residue  on  evaporation,  ammonia,  hardness  and  iron  during  the  year, 
the  maximum  being  reached  in  November.     The  iron  oxidizes  on 
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exposure  to  the  air,  giving  the  water  at  first  a  milky  turbidity,  and 
subsequently  precipitating  in  the  form  of  a  rusty  sediment. 

Chemical  ExanUtuUion  of  Water  fiwn  the  Merrimack  River  above  Lowell^  opposite 
ike  Intake  of  the  LoweU  Water  Works. 

[Fvtspw  100,000.] 
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Note  to  aDalyses  of  1806 :  Odor,  generally  vegetable  and  mnsty  or  mouldy,  lometlmes  anpleaaant 
or  disagreeable. The  sample*  were  eollected  from  the  river,  aboat  1  foot  beneath  the  surface. 

For  a  comparison  of  the  analyses  of  the  river  at  Lowell  and  Lawrence  for  a  series  of  years,  see 
'*  Merrimack  River  "  in  the  chapter  on  *'  Examination  of  filvera  *'  in  a  sobaeqaent  portion  of  thle  report. 
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IX>WlXLi. 

Chemical  Examination  of  Water  from  Tubular  WeUs  in  the  VaUey  of  River  Meadow 
Brooke  a  Short  Distance  above  the  Old  Middlesex  Canal  in  Chelmsford. 

[Parti  per  100,000.] 
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XiTNN  AND  SAU6U8. 

Microscopical  Examination  of  Water  firom  WtUden  Pond,  Lynn  —  Concluded. 

[Number  of  orgaoimis  per  enbie  eeodmeter.] 
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Chemical  Examination  of  Water  from  Olen  Lewis  Pond,  Lynn. 
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Note  to  analyses  of  1805:  Odor,  generally  distinctly  vegetable  and  frequently  also  mouldy,  no- 
pleasant  or  disagreeable. The  aamplee  were  collected  from  the  pond  near  the  gate-hoase,  1  foot 

beneath  the  surface. 
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I-TNN  AN1>  8AtT6U8. 

Chemical  ExamiruUwn  of  WaUr  firom  the  Saugus  Biver  at  HawkWi  Dam^ 

Saugui, 

[Pftrta  p«r  100,000.] 
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NoTX  to  analytM  of  1895 :  Odor,  Tegvtablo,  and  f nqnontly  mouldy  or  unploMUit.  - 
were  eolleeted  from  tiie  river  at  Howlett'e  Dmm. 


-  The  iMDplee 


Chemical  Examination  of  Water  from  the  Saugus  River  at  the  Line  between 
Saugus  and  Wakefield^  and  just  above  the  Point  where  it  is  joined  by  the 
Wakefield  Branch. 

[ParU  per  100.000.] 
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Note  to  analyses  of  1895 :  Odor,  Id  Jannary,  decidedly  diaagreeable ;  at  other  times,  Tegetable  and 

Boroetlmes  also  mouldy. The  samples  were  eolleeted  from  the  Baugtii  RWer,  at  a  road  orosslog  at 

the  upper  end  of  Uowlett's  Pond,  Just  above  the  point  where  the  river  Is  Joloed  by  the  Wakefield  braooh. 


HHHPPPHMMM^H 

L    No.  34<]     EXAMINATION  OF  WATER  SUPPLIES,          215         ^M 

^^^^m                                                                                                                  l^irSlS  ANI>  SAFGUS.              ^H 

^^HP               Chemical  Examinalum  of  Water  from  a  Faucet  in  Lynn.                              ^^| 
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.0060 
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1.96 

.0023 

.oaw 
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KOTB  to  uwlyiea  of  ISifi:  Odor,  geoArmlL;  vefeUblA,  iometlram  abo  mouldy  or  aopteii»»nt,  %'ory                ^^H 
imr«ly  oooe. Tbo  umplM  w«re  oolltctcd  from  a  |fttic«i  In  ibe  dty,                                                                   ^^H 

^K                         A#ti<fV)Amp£r*^   Far^min/i/iofi  of  Walftr  frftm.  n    Pnu/tfil  in    r.yntt.                                  ^H 

^^^                                                        [Nambor  of  orfnnljiDa  per  cubic  centimetar.]                                                                ^^^ 
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liYNW  ANB  SAUOtJS. 

Microscopical  Examination  of  Water  from  a  Faucet  in  Zynn— Concluiled. 

[Number  of  orgmnlMns  p«r  enble  eentim«ter.] 


l#ff9* 

J>a. 

rmi. 

Mat. 

Apr 

Mm? 

Jmii. 

J«IX. 

Ad|.  Sept 

CteL 

Hw. 

De«. 

ANIUALe. 

Inmsorta,    -      .      -      .      - 
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A 

1 
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0 
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n 

n 

10 

lO 

4 
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0 

0 

d 

0 

0 

T 

0 

0 

0 

0 
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t 

'    a 

0 

0 

a 

0 

0 

d 

0 

a 

DiBOblTQfl,            ,          .          •         , 

4 

0 

0 

a 

0 

0 

0 

0 

t 

0 

Dlnabf yoD  cMim^ 

0 

0 

0 

0 

0 

31 

as 

m 

a 

0 

IdallnreiODUi       .... 

0 

0 

0 

0 

<► 

U 

0 

0 

I 

0 

liDtlRS,           .          «          .          ■          . 

0 

0 

0 

0 

Q 

0 

0 

0 

a 

4 

iVrldlolBiD,        .... 

a 

4 

1 

s 

0 

« 

0 

D 

0 

0 

TrachelytnotvM, . 

0 

*» 

0 

0 

0 

» 

T 

Si 

0 

a 

1 

0 

0 

1 

0 

0 

« 

0 

too 

ew 

10O 

0 

TOTAlq          ,         .         .         .          > 

tS8 

4 

u 

13 

la 

393 

831 

liOU 

943 

m 

ISO 

19 

Chemical  Examination  of  Water  from  Cedar  Brook  above  Sluice  Pond,  Lynn. 

[Parte  per  100.000.] 


1 

AVMOHU. 

— 1 
.40 

1 

s 

H 

^ 

1 

r 

!• 

1 

Altramktiokl. 

S 

£ 

1 

1 

i 
1 

ll 

1 

um 

IMS. 

Jfen.  17 

¥,l]1gllt. 

Bllfllit. 

.ar 

a.flo 

l.TO 

.0003 

.0098 

.ooaa 

.00l« 

.OOfiO 

.0000 

.ion 

0.0 

Odor,  very  falDtly  vegetable,  becoming  stronger  on  heating. 

Microscopical  Examination. 
Diatomaoeae,  Fragilaria,  i ;  Syiudra,  1.    Fungi,  Orenothriz,  1.    Total,  6. 

Table  shelving  Monthly  Depth  of  Water  in  Feet  in  the  Ponds  and  Storage  Reservoirs 
of  the  Lynn  Water  Works  during  the  Tear  1895. 


Jan.  1, 

Feb.  2, 

March  4, 

April  1, 

May  6, 

June  1, 

July  1, 

Au«.  1, 

Sept.  2, 

Oct.  1, 

Nov.  2, 

Dec.  1, 


Breed*!  Pond. 


HiRh  Water, 
21.60  Feet. 


11.02 
14.04 
18.71 
16.17 
10.03 
20.03 
20.60 
20.18 
10.7ft 
18.02 
17.00 
20.08 


Birch  Pond« 

High  Water, 
21.60  Feet.* 


14.67 
17.75 
17.02 
10.08 
22.17 
22.64 
22.17 
18.83 
12.76 
7.00 
8.76 
18.02 


Walden  Pond. 


HiRh  Water, 
17.00  Feet. 


11.08 
14.33 
18.60 
0.83 
4.00 


Glen  Lewis  Pond. 


lUgh  Water, 
17  00  Feet.* 


16.60 
16.70 
17.42 
17.50 
17.50 
17.42 
17.42 
17.46 
17.46 
17.42 
18.18 
18.00 


*  The  water  In  these  ponds  is  sometimes  raised  somewhat  above  ordinary  high  water. 
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maldex,  mebford  and  melrose* 
Water  Supply  op  Malden,  Medford  and  JIelrose. 

Chemical  Examination  of  Water  from  Spot  Pondt  Stonehnm. 
[Pkrt«p«rlOO,(XN».] 


•5 

1 

ArruiAHOB. 

RMtnrK  oir 
KvAraftA- 

TlOH.          1 

Ainiowu. 

1 

NtTROOKH 
AB 

1 

i 

1 

1 
1 

1 

1 

l' 

1 

AlbDtnliK»ld. 

£ 

1 

1 

li 

t 
1 

«1 

1 

IMOl 

IMS. 

8Uihi« 

BJlgbt. 

.80 

T.20 

2.30 

.0082 

.Q23« 

.0220 

.0018 

.80 

.0040.0000 

,a«io 

... 

mt9 

J«ii.2S 

KoDfl. 

V.iltilil. 

.20  1 

8.9ft 

i.eo 

.0060 

.02CW 

.01^ 

.0018 

.70 

.0170 

.0000 

.3120 

2.7 

18732 

Jfto.28 

v.dighL 

v*>nsiii. 

.18 

8.90 

1.36 

.0020 

»0178 

■«* 

.0033 

.88 

.0170  .0001 

.3478 

2.6 

14719 

Feb,  5 

V.fHfM. 

V*»Uflit. 

.15 

7.10 

1.86 

.0030 

.mm 

.0178 

.0022 

.72 

.0160  .0000 

.3318 

13912 

llAt.   6 

m»iiooi. 

Coan. 

.12 

8.T0 

1.86 

.0150 

.0202 

.0184 

.0011 

.68 

.oiooj.oooo 

.3298 

2.T 

i¥m 

Apr.  2 

eilfhi. 

Biigiit.  ; 

*23 

8.30 

1.60 

,0070 

.0102 

.0148 

.0014 

.68 

.0170 

.0000 

.4312 

2.8 

nam 

lf.7    8 

V.iUffhl. 

0>a** 

.83 

8.20 

1.80 

.0062 

.0170 

.0186 

.0014 

.68 

.0120 

.0001 

.4278 

2.2 

1443T 

Jose  3 

Joly  «! 

SllfliL 
Dt«UiM}t. 

Biigiin 

C4>na. 

.28 

8.80 

8.30 

2.26 
3.10 

.0080 
.0002 

.0228 
.09(08 

,0210 
.0276 

.0018 

.60 
.60 

.ooao 

.0030 

.0001 

.0000 

,4W0 

.6372 

2,2 

im\\  Aag.  6 

DLiaoct. 

Com, 

,2& 

6.7* 

2.23 

.0008 

.0228 

.0100 

.O0S8 

.80 

.0080 

.0000 

.4002 

2.6 

IMMO  S»pt.  4 

DlaUnet. 

SUght. 

.20 

'8.00 

2.10 

.0028 

.GQ3S 

.0202 

.0000 

1.84 

.0020.0001 

.4&40 

2.T 

13813  OoL    8 

V.tMtlit.lcoiii. 

.23 

8.ei> 

2.00 

.OOSO 

.0212 

.0190 

.0022' 

.82 

.0000.0000 

.3808 

2.6 

I3MI  Noir,11> 

V.tlighlJv.iMglit. 

.38 

8.30 

2.33 

.0002 

.QStt 

.0030 

.80 

.0130.0001 

.6031 

2.2 

mttDM.  8 

V.iJliM. 

Slight. 

.40 

6.86 

2.40 

.0113 

«* 

.0»8 

.0010 

.60 

.0080.0001 

.6228 

2.1 

Af< 



.23 

8.02 

2.02 

.0068 

.Otto 

.0100 

.000 

.61 

.0000  .0000 

.4378 

2.4 

1 

Averages  by  Years, 

18877 

- 

" 

.26 

4.33 

1.24 

.0004 

.0207 

- 

- 

.48 

.0011 

- 

- 

- 

1888 

- 

• 

.22 

3.08  1 

1.24 

.0007 

.0226 

- 

, 

.44 

.0064 

.0001 

- 

- 

1889 

- 

- 

.28 

3.64 

MT 

.0017 

.0238 

.0198 

.0038 

.44 

.0063 

.0002 

- 

- 

1890 

. 

. 

.34 

3.90 

1.24 

.0019 

.0220 

.0180 

.0040 

.42 

.0009 

.0001 

- 

1391 

- 

- 

.21 

3.70 

1.27 

.0008 

.0183 

.0181 

.0022 

.U 

.0082 

.0001 

- 

1893 

- 

- 

.17 

4.23 

1.30 

.0036 

.0196 

.0167 

.0041 

.60 

.0011 

.0001 

- 

1183 

- 

. 

.20 

8.T9 

1.71 

1.0086 

.0197 

.0182 

.0086 

.49 

.0106 

.0003 

.3488 

1994 

- 

« 

.28 

6.90 

1.88 

.0029 

.0310 

.0180 

.0060 

.17 

.0089 

.0001 

.3818 

1896 

- 

- 

.26  j  6.92 

8.02 

.0068 

.0819 

.0194 

.Q023 

.81 

.0008 

«0000 

.4378 

*  Wb«r«  more  thma  oae  waipU  wm  cotJ«et«<1  Ui  m  moEitb,  thi  mMQ  •.fttJjrttti  for  tlut  oaostb  hm  hma 
nme^  In  roaktug  tbe  vvflnige. 
?  If  Ay  to  D«o«iQb«r. 

Snrw  to  kaftl/iet  of  1898;    Odor*  generftUf  Ttfttabltf  •oineUmei  iJao  dU»ffrv«»bt«,  nrelj  boot. 
'^—  The  Mmpk*  wtre  collated  tmn  tb«  p«a<i. 
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malj>i:n,  medfobd  and  melrosi:. 

Microscopical  Examination  of  Water  from  Spot  Pond^  Stoneham. 

[Namber  of  orgmoUmt  ptr  enble  ceDtlmetor.] 
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p. 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 
0 

1 

0 
0 

0 

0 

0 

0 
0 
d 

t 
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II 
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0 
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11 
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« 

t 
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to 
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0 

81 
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1 
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0 

a 

s 

0 

t 
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f 

40 

ss 
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(] 

II 

IS 

24 

4 
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14 
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13 

a 

o 

0 

3 

0 
0 
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3 

2fi 

0 

90 

0 

1 
0 

1 

0 
3 

ANIUAL3. 

Infusoria,    , 

DStiobfyoQ, 
Dlnobryon  oqacs. 
Fu  I  Mini  urn,        * 
TfAifhc^tonioiiu, 

0 
D 
1 
I 
2T  i 

1 

0 
0 

1 

0 
0 

I 

0 

a 
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0 
0 

r 

D 
0 
T 
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0 
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1 
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0 

0 
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4a 
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T 
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(i 

4 
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4 
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13 
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0 
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0 
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1 

0 
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I 

0 

JfUctiltinedUMt  ZoliKlcpa, 

tl 

0 

0 

D 

0 

41 

40 

0 

0 

0 

0 

0 

& 

20 

Total, 

*t 

1 

b 

7 

11 1  bl 

1 

411 

QM 

S23 

«« 

ir* 

211 

im 

1S3 

Ta^^e  showing  Heights  of  Water  in  Spot  Pond  on  the  First  of  Each  Month  in  1S95. 


Jan. 

Feb. 


March  1, 
April  1, 
May  1, 
•luno     1, 


Datb. 


Distance 
Below  High- 
water  Mark. 


Feet. 
7.19 


6.04 


6.16 
4.02 
2.50 
2.44 


July  1, 

Aug.  1, 

Sept.  1, 

Oct.  1. 

Nov.  1, 

Dec.  1. 


Distance 
Below  High- 
water  Mark. 


Fret. 
3.27 


4.08 
4.94 
G.19 
6.35 
2.38 
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I 


MALDEX. 

Water  Supply  or  Malden. 

Chemical  Examination  of  Water  from  Tubuiar  WeU9  at  Mapkwood  (  WcbHtr 

Fark),  Maiden. 

[t^iru  p©r  100,000.] 


i 
i 

i 

Appkakavcb. 

if 

AWHoMU. 

i 

Kitaooits 

At 

1 

A 

1 

1 

1 

1 

i 

< 

^ 

m 

i 

laflot 

. 

NOIMS. 

Nqimj. 

.m 

1 

:-ino4 

.O02Q 

2.78 

.3760 

.0000 

.0038 

15.8 

.0040 

ISTil 

Ft^. 

NOIM. 

N0D«. 

M 

.ouoo 

.0010 

2.56 

.4600 

.0000 

.0118 

15.0 

,0020 

nm 

Umt. 

NOM, 

Koo«. 

,00 

ai.oo 

.0000 

.0018 

2.40 

.4000 

.0000 

.oaoo 

10.0 

.0000 

um 

14370 

Apr, 

Slight* 

SUgUt. 

winhy. 
BUiEbt. 

.02 
.00 

as.flo 
n*oo 

.0004 
.0000 

.0010 
.0028 

2.00 
2.00 

.4000 
.4600 

.0000 
.0000 

.0400 
.0088 

12.4 
13.0 

.0340 
.0140 

lim 

JtlD« 

KOCM. 

Kt»fi». 

.00 

M.40 

.0000 

.0022 

2.70 

.8860 

.0001 

.0842 

13.0 

.0060 

14607 

July 

Nose. 

Non#, 

*00 

U.IO 

.0002 

.0020 

2.70 

,6260 

,0000 

.0306 

12.9 

.0020 

um 

Aqc 

Nooa. 

!7oiw. 

.00 

83.80 

.0000 

.0010 

2.00 

.5000 

.0000 

.0300 

17.6 

.0060 

U04I 

Sfpt, 

None. 

None, 

.00 

85.00 

Loooo 

.oooel 

8.00 

.4000 

.0001 

.0810 

14.6 

.0820 

mu 

Ocl. 

N0D«. 

V.ftUtfht, 

.02 

80.50 

.0000 

.0000 

2.!» 

.4760 

.0000 

.0273 

10.4 

.0050 

lM9ft 

Not. 

19 

Kooe. 

None. 

,00 

31.50 

.0000 

.0014 

2.81 

.4500 

.0000 

.0800 

15.9 

.0030 

15704 

D«i. 

' 

Nono, 

V.a  light. 

.00 

30.00 

.0000 
,0001 

*00I4 

,001« 

2*74 

.3000 

.ooco 

.0429 

18.0 

.0060 

At< 

.00 

32,02 

2.73 

.4817 

.OOQO 

.0818 

14.9 

.0099 

Averages  bjf  1 

^ears. 

* 

im* 

- 

. 

.00 

17.08 

.0000 

.0008 

8.20 

.4060 

. 

*• 

* 

- 

- 

1888 

. 

- 

.00 

17.45 

.0000 

.0008 

S.80 

.8081 

- 

- 

- 

- 

- 

18801 

• 

- 

.00 

18.96 

.0001 

.0081 

1.78 

.6600 

.0001 

. 

7.8 

* 

. 

1880 

- 

- 

.00 

18.19 

.0003 

.0014 

2.80 

.4904 

.0001 

- 

8.0 

- 

- 

1801 

- 

- 

*00 

90.81 

.0001 

.0007 

2.33 

.5148 

.0001 

- 

0.8 

- 

- 

1883 

- 

- 

.00 

23.00 

.0000 

.0006 

2.38 

.6129 

4  0000 

- 

11.4 

- 

- 

1803 

- 

- 

.00 

28*72 

.0001 

.0011 

2.48 

.4823 

.0000 

.0180 

11.1 

.0088 

- 

1804 

- 

- 

.00 

tt.tt 

.0000 

.0013 

2.74 

.3948 

.0000 

.0172 

13.2 

.0068 

- 

,     1898 

- 

- 

.00 

83.03 

.0001 

.0016 

2.78 

.4317 

.0000 

.0319 

14.9 

.0002 

*  Three  ■aimples  Lo  Korember  eiiil  Dec«iBb«r. 


t  Jane  end  October. 


NoTX  to  aoAlyeee  of  1805 :  Odori  notie.^—  Tbe  Mm p lee  were  eolleelcd  from  e  futuoet  it  tiM  pomplog 
etelloo. 

Microscopical  Examination, 
A  iniill  natnlier  of  orgsnteine,  chleflj  Ci^en&tArix  tod  io^fftmtt  woe  found  to  eofoe  of  (befte  ivmplei. 
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MANCHESTER. 

Water  Supply  of  Manchester. 
The  works  for  obtaiDing  a  supply  of  water  for  the  town  of  Man- 
chester were  extended  in  1895  by  sinking  five  4-iiich  tubular  wells 
in  the  valley  of  Sawmill  Brook  near  Coolidge  Spring,  a  short  dis- 
tance alK)ve  the  large  well.  The  wells  were  driven  to  depths  rang- 
ing from  27  to  34  feet,  and  water  is  pumped  from  them  through  a 
6-inch  pipe  into  the  large  well  near  the  pumping  station. 

Chemical  ExaminaUon  of  Water  firm  the  Well  of  the  Manchester  Water  Worke. 

[PurU  per  100,000.] 
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Odor,  none. The  umplet  were  oolleoted  from  the  well. 

Microscopical  Examination, 

No  organUme. 

Chemical  Examination  of  Water  fiom  Tubular  Wells  near  Coolidge  Spring,  tised 

as  an  Additional  Source  of  Water  Supply  for  Manchester, 

[Parte  per  100,000.] 
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Odor,  none. The  umple  was  collected  from  a  pamp  drawing  water  from  the  wells. 

Microscopical  Examination, 

No  organlpms. 


Water  Supply  of  Marbleuead. 

During  the  year  1895  the  small  collecting  well  which  was  built  in 
1893  near  a  small  pond  in  the  vicinity  of  the  pumping  station  was 
replaced  hy  a  laF<re  well  coostnicted  in  the  bed  of  the  pond.  The 
well  is  25  feet  in  diameter  and  34  feet  deep,  and  is  sunk  through 
about  20  feet  of  mud  into  a  bed  of  graveU  Water  from  this  well 
is  used  at  the  times  whfen  the  quantity  of  water  furnished  by  the 
original  well  is  insufficient  for  the  supply  of  the  town. 
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MARBLEHEAD. 

Chemical  Examination  of  Water  from  Faucets  in  Marblehead  supplied  from  the 
Marblehead  Water  Works. 

[ParU  per  100.000.] 
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*  Where  more  than  one  Mmple  was  collected  in  a  month  the  mean  analyeU  for  that  month  has  been 
need  in  making  the  arenige. 

Odor  of  the  firat  aample,  faintly  musty ;  of  the  others,  none. 


No  orgonismt. 


Microscopical  Examination. 


Water  Supply  of  Marlborough. 

During  1895  a  storage  reservoir  was  constructed  on  Millham 
Brook  near  its  junction  with  the  Assabet  River,  and  a  short  distance 
below  the  point  from  which  water  has  been  pumped  during  a  portion 
of  the  last  two  years  for  the  supply  of  the  city.  The  reservoir  has 
an  area  of  about  66  acres,  and  its  general  depth  is  about  25  feet. 
Its  total  storage  capacity  when  full  is  315,000,000  gallons,  but  by 
the  present  arrangement  the  available  capacity  above  the  entrance 
to  the  pipe  leading  to  the  pumping  station,  which  is  14  feet  below 
high  water,  is  about  262,000,000  gallons.  The  area  flowed  con- 
tained a  meadow  having  an  area  of  about  30  acres,  where  the  mud 
was  from  3  to  6  feet  in  depth.  The  mud  was  not  disturbed,  and 
the  only  preparation  which  the  surface  received  was  the  burning  of 
the  grass.  The  bottom  of  the  reservoir  at  the  sides  was  stripped 
of  loam  and  vegetable  matter  above  a  level  10  feet  below  high  water, 
and  the  stumps  were  removed.  The  loam  taken  from  this  portion 
of  the  reservoir  was  used  in  filling  the  shallow  places,  and  was 
covered  with  gravel  to  a  depth  of  6  inches,  making  steep  slopes 
around  the  shores,  so  that  the  depth  is  generally  not  less  than  6  feet 
at  high  water.     The  watershed,  exclusive  of  the  watershed  of  Lake 
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MAHLBOBOUGH. 

Williams,  the  present  source  of  supply,  has  an  area  of  about  3.5ti 
square  miles  and  contains  considerable  populution,  located  chiefly  at 
the  upper  end* 

Water  from  this  reservoir  will  be  supplied  to  the  city  when  required 
hy  pumping  at  the  present  purapiug  station  on  Millham  Brook,  near 
the  upper  end  of  the  reservoir.  By  means  of  this  pumping  station 
water  can  be  forced  to  the  pumping  station  at  Lake  Williams,  and 
either  discharged  into  the  lake  or  pumped  again  to  the  distributing 
reservoir  for  the  sujiply  of  the  city. 

During  the  spring  of  1895  46,500,000  gallons  of  water  were 
pumped  from  Millham  Brook  above  the  storage  reservoir  into  Lake 
Williams,  the  present  source  of  supply.  This  is  about  a  quarter  of 
the  total  quantity  of  water  consumed  by  the  city  during  the  year. 

Chertiicul  Ezaminaiion  of  Water  from  Lake  WUlta^ns^  Marlborough^ 

[PaHs  per  lOO.OOOO 
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t  March  and  Ac»d1. 


Kom  to  tnnryte*  of  1i95:    Odor  of  tbe  flrat  aod  iMt  i&niplcfl,  f»lBtly  testable;  of  the  iocondi 
Ooo*.  bcjomtny  dl«llnctly  viigH«b]«  and  vomc^wbat  unpleoannt  on  hcratlBg;  of  the  third,  dlvUnctly  Qtt* 

plmattiit,  dluppparlDg  on  bentitig. Tbu  firfft  and  Tbln)  unoipleB  wero  coLI«ctcd  from  a  faacel  at  the 

puQupiog  •tfttloQ  whUit  pumplDg*  and  tho  other  aaraplo*  from  iho  lake. 

Microscopical  Examinaiion, 

Tbo  total  number  of  orfaoltmi  per  cubic  c^ntlmBter  foood  tn  each  of  iheee  tamplei  waaai  foUowa; 
HOw  14009.  29;  No.  14185,  79;  Ko.  14322.  2J7;  Sfo.  15424,  8L 
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MABIiBOBOUOH. 

Chemical  Examination  of  Water  from  MiUham  Brook  near  its  Entrance  to  the 
MUlham  Brook  Storage  Beeervoir^  Marlborough, 

[PatU  per  100,000.] 
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Odor,  fUntly  Teg«table ;  generally  etronger  on  heating.  — ^  The  Ant  foar  eamplee  were  eolleeted  from 
a  email  reeerrotr  Juet  abore  the  MUlham  Brook  reeervolr,  from  which  water  was  pumped  for  the  anpply 
of  the  oity ;  the  laet  two  eamplee,  from  the  brook  Jnet  above  the  email  reeenroir. 

Microscopical  Examination, 

The  total  namber  of  organltrat  per  cubic  ceollmeter  found  in  each  of  these  samples  was  as  follows : 
No.  14008, 0;  No.  14184,  8;  No.  14333.  340;  No.  16428,  40;  No.  16408,  28;  No.  16098,  3. 


Chemical  Examination  of  Water  from  the  North  Branch  of  MUlham  Brook  near  its 
entrance  to  the  MUlham  Brook  Storage  Reserooir^  Marlborough, 

[ParU  per  100,000.] 
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Odor  of  the  first  sample,  distinctly  vegetable  and  mouldy;  of  the  last,  faintly  vegetable. 


Microscopical  Examination, 

The  totftl  number  of  organisms  per  cubic  centimeter  found  in  each  of  these  samples  was  as  follows : 
No.  16403,  77;  No.  16009,  0. 
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MATNARD. 

Crete.  Water  passes  from  the  receiving  chamber  into  the  old  pump 
well.  When  the  water  in  the  receiving  chamber  is  drawn  to  a  low 
level  it  is  said  that  there  is  a  considerable  infiltration  of  ground 
water. 

Chemical  Examination  of  Water  from  White  Pond^  Maynard. 

[Parte  per  100,000.] 
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Odor  of  the  llrtt  aaniple,  dletlnetly  ▼egetoble,  beoomlng  alio  iinpleMtiit  on  beeting;  of  the  Moond 
■ample,  none. The  Hunplea  were  eoUeeted  from  the  pond. 

Micro90opical  Examination. 

No.  14345.  Dlatomace»,  AtterUmella,  78;  C^eloUUa,  80;  Diatoma,  1;  MeloHra,  1;  Kavtcuia,  1; 
PUHrotlffma^  1 ;  Svnfdra, 78;  Tab4liafith  86.  Cyanophycen, MerUmopedia,2\  JficrocyaiUt 32.  Alg«, 
Protocotcun,  6 ;  Raphidium,  11.  Infuaoria,  IHnobriton, 8 ;  Dino^ryon  catett  108.  Miscellaneous,  Zodfflaa, 
52.    Total.  487. 

No.  1&415.  Diatomacon,  J«for/one/to,  4;  iff^«(fro,  10;  Tabellaria,2S,  CyaDophycen,  J/7rrocyfti«, 
2S4.  AlKoe,  Gltxocapta,  6;  Baphidium,  11.  Infaaorla,  P$H(f{n<ttm,  1.  MiscellaDeous,  Zoogiaa,  7. 
ToUl,  350. 


Medfield. 
Chemical  Examination  of  Water  from  a  Spritig,  Medfield, 

[Parts  per  100,000.] 
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Odor,  none. The  sample  was  collected  from  a  spring  near  Vine  Brook,  about  onethlrd  of  a  mile 

above  North  Btrvet.    This  spring  Is  used  as  a  source  of  water  supply  by  a  large  straw  factory  and  by  a 
portion  of  the  village  of  Medfleld. 


No  organisms. 


Microscopical  Examination, 
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MKDFrEL.D. 

Water  Supply  of  Medfield  Insane  AsYLUii. 

Chemioal  Ezaminalmi  of  WaUr  from  a  Tubular  Weil  at  Uic  Meilficld  Insane 

Ast/lum, 

[fartJ  per  100,000.] 
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Odor,  none. The  nmpJe  wai  ooUeoitd  from  tli«  w«ll« 


No  argmQUmt. 


Microscopical  Ezaminalion, 


Water  Supply  of  Medford, 

In  18fl5  a  new  dam  at  Wright's  Pond  was  completed,  increasblg 

the  sttjrhge  capacity  to  about  72,000,000  gallons.  The  area  of  the 
pond  at  high  water  is  now  23  acres,  and  its  average  depth  about  10 
feet*  None  of  the  soil  was  removed  from  the  area  Bowed,  The 
area  of  the  water^hetl,  including  the  area  of  the  pond,  is  about  191 
acres,  consisting  chiefly  of  wood  land,  and  containing  a  very  small 
population.  Water  from  Wright's  Pond  may  be  pumped  to  supply 
the  high-service  system,  or  may  be  supplied  to  the  town  by  gravity 
by  means  of  a  connection  with  the  main  pipe  from  Spot  Pond  to  the 
town,  which  passes  near  Wright's  Pond. 

In  connection  with  the  high-service  system  there  is  a  standpipe 
35  feet  in  diameter  and  60  feet  in  height. 

In  addition  to  the  supply  obtained  from  Wright's  Pond,  water  is 
pumped  at  times  for  the  supply  of  the  city  from  two  triliutaries  of 
the  brook  flowing  from  Wright's  Pond,  known  as  the  East  Arm  and 
the  Wei-t  Arm.  The  water  from  these  sources  and  from  Wright*9 
Pond  can  be  pumped  into  Spot  Pond  if  desired. 

Further  information  regarding  the  water  supply  of  Medford  from 
Spot  Pond  and  analyses  of  the  water  of  this  pond  may  be  found  on 
pages  217  and  218  of  this  volume* 
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MEDFOBD. 

Chemical  ExamifuUion  of  Water  from  Wrighft  Pond^  Medfard. 

[Put*  POT  100,000.] 
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Odor  of  tho  ftrat  Mmpio,  TtsoUbla;  of  tho  last,  MtMiiatlo,  boeomtng  ▼egetoblo  on  beating. Tht 
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tha  pood;  tha  aaeond,  from  Wilgbt'a  Pond. 


MicraBcopieal  Examinatiim, 

The  total  number  of  organlama  per  enble  eeottmatar  found  In  aaeh  of  thaae 
No.  14U8, 004;  No.  15000, 180. 


aamplea  waa  aa  foUowa : 


Cketntcal  Examination  of  Water  from  a  Brook  near  WrighC$  Pond^  Medford, 

[Parte  per  100,000.] 


1 

Arra^iAiraa. 

EvAroaA- 

Amoiri4, 

j' 

NiTKMm 
At 

1 

f : 

1 

1 

I 

ii 

1 
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1 

J 

i 
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1 

uow 

BHibt. 

■»,, 

.41 

a.si^ 

I.U 

.DOM 

.0100 

.0140 

.0014 

.40 

.0100 

*0OQ0 

.4000 

l.S 

Odor,  faintly  veffctable. The  sample  wai  collected  from  a  brook  enterlDg  the  stream  which  forma 

the  oatlet  of  Wright's  Pond  from  the  east,  and  known  as  the  east  arm,  Jast  below  the  pond. 


Microscopical  Examination. 

An  InslgnlflcaDt  number  of  organisms  was  found  in  this  sample. 
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MED  FORD. 

Chemical  Ezaminaiion  of  WoUrfrom  Underdrains  bemalh  the  Sewers,  Mcdford. 

[Part*  put  100.000.] 


%^ 

AffMtAUCK* 

s| 

AMMOin^ 

j 

£7lTBO0ltH 
44 

M 

3 

1 

1 

1 

1 

1 

1 

i 

1 

i^ 

1 

146B4 

July   23 
July  23 

Won*, 
V.iUgbt. 

yellow. 

,04 

10.  &0 
84T.30 

.0640 
.QMO 

.oow 

I.SO 
101*00 

,0000 

.laM 

.0007 
.0011 

.om 

s.o 

ft4.& 

.osao 
.oat* 

Odor  of  Lb«  fiml  Minplti*  offontUa;  of  thfl  weond,  dlilioctly  raavty. Tht  finl  Mmple  wucol. 

teetcd  from  ihe  underdrtin  Id  Spring  Street  oeor  ChnrloM  Street;  tlieueotid  uinpte  wu  colLecled  from 
AH  iioderdraiD  La  BoatoQ  Street  ti«fir  ihe  Uyittlc  Elver. 

Mitroncopical  Examination^ 

Ko.14«84.    Funid,  0*mofAr£7«  1. 

Vo.  14685.    FuDf),  Otfitc»<Arir,  220.    MUe«nu»oii««  ZoCgiOMt  20<k    Total,  4a3« 


Medwat. 


Chemical  Examination  of  Water  from  Test  Wells,  Medway, 


14719 


UTM 


AffEAkAfrot, 


eluyc^y. 

V.tllvhr 

If  one* 

DlctlDCt, 

ckyey. 

enght. 


Cont., 

V,«agbt. 

None. 

Fleavy* 
inDciy. 

Con«., 
Mody. 

Kooe. 

None. 

siiubt, 
earthy. 


AMMOIIUp 


lOOCO 


j' 


KtT«C»0t(3t 


I 


Odor,  Done.^^Tbe  iamplet  w«r«  «oll«et0d  rrom  tutiulftr  tett  well*  Qcnr  ib«  Cb&riM  Elrer,  b^loiv 
tbevinag*  of  Med  way,  locntpd  m  fullowa:  tba  flril  tbree  •amplea,  from  a  well  botweeii  VlllAf«  Street  and 
Cbarle*  Klvcr.  Just  above  Walker  Btr««i;  tli«  next  tbree.  from  a  well  alHJut  20  feet  %vc»t  of  Vlltaite  8lrcet 
aad  100  feet  north  of  Wuther  Street;  No.  IftflSfl,  pear  the  factory  of  Ray  &  WIIjod,  at  I  he  corner  of  VVU 
lagt  and  Walker  ttrecti ;  the  lant,  from  a  well  tOO  feet  went  of  Village  Struct  nod  nhoal  3uO  feel  nor  lb  of 
Walker  8tr«et,  The  iampiee  were  collected  during  ao  InTeatlgatloo  of  poaeltile  aouroea  of  water  ■tipplj 
for  tbe  town  of  Medway* 

Microscopical  Examination, 

Fo  orgaLltma. 
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MEDWAY. 

Chemical  Examination  of  Water  from  a  Spring,  Medway, 

[Parts  per  100,000.] 


& 

ApPBAUjrci' 
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1 

1^ 
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1 

ii»a. 
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l^OIM. 

V.»Ugftl. 
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a.ofr 

*0()Qfl 

1.18 

.IW» 

.000» 

.om 

B.l 

.otuo 

Odor,  none. The  Mmple  wm  collected  from  a  roadside  spring  near  Village  Street,  aboat  160  feet 

north  of  Walker  Street. 

Microscopical  Examination, 

An  Insignificant  number  of  organisms  was  found  in  this  sample. 


Chemical  Examination  of  Water  from  the  Charles  River  at  Medway, 

[Parts  per  100,000.] 
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Appbabaiics. 

Rbsidus  ox 

EVAPORA- 
TIOK. 
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NiTROOBM 
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1 

1 
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^1 
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1 

1 

i 

14717 

1893. 

July  26 

1  Slight. 

i 

Slight, 
dark. 

1.25 

6.76 

2.16 

.0060.0400 

.0320  .0080 

1       1, 

.0050.0002  1.1742 

1 

1.8 

Odor,  distinctly  Tegctsble  and  mouldy. The  sample  was  collected  from  the  river  a  short  distance 

below  the  Tillage  of  Medway,  at  Ray  &  Wilson's  dam.  Just  above  Walker  Street. 


•  Microscopical  Examination, 

DiatomaceflB,  Synedra^  2;    Tabellaria^  1.     Algas,  Olctocapsa^  32;  PandorinOt  8;   ProtococcuMt  9; 
Scenedeamu8,l;  Stauroffenia,  1.    Fung),  CrenothriXt  460.    Total,  609. 


Water  Supply  of  Melrose. 

For  information  regarding  the  water  supply  of  Melrose  from  Spot 
Pond  and  for  analyses  of  water  from  the  pond  see  pages  217  and  218. 

The  results  of  analyses  of  samples  of  water  from  the  auxiliary 
ground-water  supply  introduced  in  1894  are  given  in  the  following 
table :  — 
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Chemical  Examination  of  Water  from  the  Covered  Beservoir  of  the  Meihuen  WiUer 

Works. 

[Pans  per  100,000.] 


^^ 

AfpauiAXCi, 

s  m- 

AttMOMIA. 

6 

l- 

1 

1 

1 

j 

l' 

i 

< 

n 

1 

1 

ISTOT 

nm 

14113 

uim 

14441 

14034 
l4aOB 

liua 
i&a49 
um 
i&7oe 

Jjia.  33 
Feb.   IS 
Mkr.  n 

Apr.    8 

&iAy    e 
Jm^  10 

Jotf    16 
Aug.  12 
Sept.    9 
OijU     9 
Ni>^.  11 
Dee.  10 

V.-lIgW- 

V.iUfhl. 
None. 

HoDe, 

DUUnet. 
milky. 
Soam. 

V.-llgbt. 

Y.eHtfbt. 
V.ilt«lit. 

V.illght. 

7.iiigbt« 

,10  j 

1  .m 
.or 

.Oi 

.Qfi 
-30 
.OS 
.13 

r.9o 

S.40 
8.TO 
T.W 
T.W 
T.IO 
7.B0 
1.70 
T.tO 
7,30 
T.40 
t.70 
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.0004 
•0000 
.0000 
.0000 
.0000 
.0004 
.0000 
.0000 
.0000 
.0004 

.0034 

.0044 
.0010 
.0010 

.OOIS 

.002S 
.0020 
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.3S 

.94 
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.20 
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.0030 
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.0060 
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,0070 
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.0070 
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.(K)0O 
,0847  I 
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,oaoo 
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.00G(2 

a,4 
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3.0 
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.03§0 
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.07 
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.0001 

.002» 

1,36 

1 

.OOfil 

.0000 

.0817 

3.S 

.0117 

Odor,  none,  ezc«pt  in  March,  when  It  wee  feinily  unpleeeMil,  and  in  May,  when  it  was  very  faintly 

vegetable. Nos.  14441, 15112, 15533  and  15706  were  collected  from  the  reaervoir,  and  the  others  from 

a  faucet  near  the  reservoir. 

Microscopical  Examination, 

An  Inslgniflcant  number  of  organiama  waa  found  in  these  samplee. 


Chemical  Examination  of  Water  from  a  Faucet  in  Methtien  supplied  from  the 

Methuen  Water  Works. 


[Parts  per  100,000.] 
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i 

AllHOXU. 
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1 
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DiJUlncU 
J     mUky. 
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1.S0 
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.OOOQ 
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.n 

.0030 

,0000 

.1318 

s.a 

.4000 

Odor,  decidedly  tarry  and  unpleaaant. The  faucet  from  which  the  aample  was  collected  is  near 

the  end  of  a  O-inch  pipe. 

Microscopical  ExamincUion, 

An  inslgniflcant  number  of  organisms  was  found  in  thii  sample. 
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MIODLEBOROFGH, 

Water    Supply  or  Middlebobouoh  Fire  District  —  Middle* 

BOROUGH. 
Chemicai  Examinalion  of  WaUr  from  the  Well  of  the  Mtddleborottgh  Fire  District. 

[Parti  per  100,000.] 
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6.74 

.0001 

.0038 
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*  JoQ«  %tt  Decerabflt.  f  Smanmty  to  Umf*  %  April  Jind  Bfiptembsr. 

NoTX  lo  ftoalytet  of  11996:  Odor,  bono,  except  In  Jiilj»  wheo  It  wu  very  fiioilj  reKetabto  end  ud- 

plcMftfit.    The  odor  of  Die  Octob«r  imiiiple  wu  fntntly  T«geUiblQ  on  beallofl, The  iamptes  were 

ooUected  from  m  faucet  at  the  putoplbg  lUtloii  wbite  ptimplng. 

Microscopical  Examinalion. 

OrHtothrir  wai  Uw  oolj  orfinlem  fouiad  to  Any  of  Ibe  iftmplee,  the  lirg^et  onmber  Id  any  ooe 
lantpl*  bclag  242  to  NoTember. 

Water  Supply  of  Milford,  —  Milford  Water  Company. 

In  1895  a  filter  was  constructed  near  the  pumping  station^  for  the 
filtration  of  that  portion  of  the  water  supply  which  is  drawn  directly 
from  the  Charles  River.  The  filter  has  ao  area  of  about  a  quarter 
of  an  acre  and  consists  of  five  feet  in  depth  of  sand  taken  from  a 
bank  in  the  immediate  vicinity-  Before  being  applied  to  the  filter 
the  water  from  the  river  is  passed  through  a  small  settling  basin. 
During  the  summer  of  1895  it  is  said  that  about  400,000  gallons  of 
water  were  filtered  daily,  and  that  the  filter  was  cleaned  about  once 
in  six  weeks  when  running  at  this  rate. 


• 
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mellbuby. 

Water  Supply  of  Millbury.  —  Millbury  Water  Company. 

PopulatioD  in  1895,  5,222.  The  works  are  owned  by  the  Millbary 
Water  Company,  and  water  was  first  introduced  Nov.  16, 1895.  The 
source  of  supply  is  a  large  well  located  near  the  Millbury  branch  of 
the  Boston  &  Albany  Railroad,  about  half  a  mile  north  of  the  vil- 
lage. 

The  well  is  built  of  stone  masonry,  and  is  20  feet  in  diameter  and 
40  feet  deep.  Water  is  pumped  from  the  well  into  the  mains,  and 
to  a  distributing  reservoir  about  two  miles  distant. 

The  distributing  reservoir  is  circular  in  shape,  135  feet  in  diame- 
ter, 15  feet  deep,  and  has  a  capacity  of  about  1,500,000  gallons. 
It  is  built  of  stone,  lined  with  cement,  and  is  covered  with  a  wooden 
roof. 

The  advice  of  the  State  Board  of  Health  to  the  Millbury  Water 
Company,  with  reference  to  the  use  of  water  from  this  source  as  a 
public  water  supply,  may  be  found  on  page  35  of  the  annual  report 
for  1892. 

Water  Supply  of  Milus. 

The  town  of  Millis  purchased  the  works  of  the  Millis  Water  Com- 
pany in  1894  and  took  possession  of  them  on  Jan.  1,  1895. 

Chemical  Examination  of  Water  from  the  Aqua  Rex  Spring^  Millis. 

[ParU  per  100,000.] 
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Odor,  none. The  lample  wai  collected  from  the  reeerroir. 

Microscopical  Examination, 

Fangi,  Molds,  1. 


Water  Supply  of  Milton.  —  Milton  Water  Company. 

The  water  supplied  by  this  company  to  the  town  is  purchased 
from  the  Hyde  Park  Water  Company.  Analyses  of  the  water  may 
be  found  on  pages  183-186. 
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Water  Supply  of  Monson. 

Population  in  1895,  3,746,  The  works  are  owned  by  the  town 
and  were  completed  in  the  spring  of  1895,  The  sonrce  of  supply  is 
a  large  well  in  the  valley  of  Ingalls  Brook  near  its  junction  with 
Conant  Brook,  about  2^  miles  from  the  village,  in  the  westerly  part 
of  the  town.  The  well  is  73  feet  in  diameter  at  the  top  and  23  feet 
deep,  and  is  lined  with  stone  laid  without  mortar.  The  surface  of 
the  ground  in  the  vicinity  of  the  well  is  over  300  feet  above  the 
level  of  the  village,  and  water  flows  directly  from  the  well  into  the 
distributing  system,  by  gravity* 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Monson 
relative  to  the  use  of  water  from  this  source  may  be  found  on  pages 
29  and  30  of  the  annual  report  for  1894, 

Montague, 

The  advice  of  the  State  Board  of  Health  to  a  water  supply  com- 
mittee of  the  village  of  Miller's  Falls,  relative  to  the  introduction  of 
a  public  water  supply  for  the  village  of  Miller's  Falls  in  the  towns 
of  Montague  and  Erving  and  the  village  known  as  Lake  Pleasant  in 
Montague,  by  extending  the  pipes  of  the  Turner*s  Falls  water  works, 
may  Im  found  on  page  37  of  this  report. 

An  analysis  of  a  sample  of  water  from  Green  Pond,  Montague, 
collected  in  connection  with  this  investigation,  is  given  below. 

Chemical  Examination  of  WfUer  front  Oreen  Pond^  Montagttt. 

[PH-t«  p«r  100,000,} 
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Odor,  dlAllDeliy  Tvgeuble.  —The  lUDple  wi«  oolleotad  from  Uua  poDd,  ii«v  tJti«  ntlddlt. 

Microscopical  Examination, 


The  advice  of  the  State  Board  of  Health  to  W.  H,  Nims  and 
others  of  the  village  of  Montague  Center,  relative  to  the  use  of  the 
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MONTAOUE. 

water  of  certain  springs  as  a  source  of  public  water  supply  for 
the  village,  may  be  found  on  pages  37  and  38  of  this  volume. 
An  analysis  of  a  sample  of  water  collected  from  a  brook  flowing 
from  the  springs  is  given  below. 

Chemical  ExamincUian  of  Water  from  a  Brook  near  Montague  Center, 

[P%rU  p«r  100,000.] 
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Odor,  DODO. The  Hunple  wai  collected  from  a  brook  flowing  from  sprtngi  Just  above  the  Lererett 

Road,  a  ibort  distance  eonth  of  the  village  of  Montagae  Center. 

Microscopical  Examination, 

An  Inaigniflcant  number  of  organlsma  was  foand  in  thia  sample. 

Near  the  end  of  the  year  an  application  was  received  from  a 
water  supply  committee  of  the  village  of  Miller's  Falls  in  Montague, 
for  advice  relative  to  the  use  of  Osgood  Brook  in  Montague  and 
Wendell  as  a  source  of  public  water  supply.  Analyses  of  samples 
of  water  collected  from  this  source  are  given  below. 

Chemical  Examination  of  Water  from  Buggies  Pond  and  Osgood  Brook  in  Wendell 

and  Montague, 

[Parti  per  100,000.] 
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Odor  of  the  first  sample,  distinctly  mouldy;  of  the  second,  distinctly  vegetable  and  mouldy;  of  the 

third,  none,  becoming  faintly  vegetable  on  heating;  of  the  last  sample,  faintly  vegetable. The  first 

two  samples  were  collected  from  Kuggles  Pond  at  its  outlet;  the  last  two,  from  Osgood  Brook  at  Lyon's 
Mill,  a  little  over  a  mile  below  Ruggles  Pond. 


Microscojncal  Examination. 

An  insignificant  number  of  organisms  was  found  in  these  samples. 
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MONTAGUi:, 

Water  Supply  of  Turker's  Falls  Fire  District — ^  Montague. 
Chemical  Exavtiinolion  of  Water  from  Lake  PUasant^  Moniague, 

[Part*  per  100,000.] 
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*  June  10  I>eflei]iber. 


t  Jaooiirj  to  Jan«i. 


NoTi  lo  mnalyiet  of  1895 :  Odor  In  January,  diiilocily  Tegetablfl ;  \n  FcbmfcTy,T«T  falDtly  iregolable, 
beoonilag  ■ironger  atid  alio  ttnpleaaatit  ou  healing;  Id  July,  decidedly  nupJeaaant;  no  odor  waa  delected 
In  th«  fttm&lnlDg  aamplea.^— -  Tbe  tainplea  were  collected  from  faaceta  la  the  rUJage* 


Micra9Copi€al  Exmninalion. 

The  average  number  of  oritaalima  per  eubLc  ceDilnieler  foitad  la  theee  ■aEnpIea  wae  90i 


Water  Supply  of  Nahant, 
(See  Swamp^coU,) 
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NANTXICKET. 

Water    Supply    of    Nantucket.  —  Wannaoomet  Wateb  Com- 
pany. 

Chemical  ExamincUion  of  Water  from  Wannaoomet  Pond,  Nantucket, 

[ParU  per  100,000.] 
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*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  that  month  has  be«D 
used  in  mailing  the  average. 

t  Jnly  to  November.  X  February  to  May.  §  September  to  November. 

II  March  and  April.  TT  August  to  December.  ••  May  to  October. 

ft  June  to  December. 

Note  to  analyses  of  1895 :  Odor,  generally  faintly  vegetable,  sometimes  stronger  and  also  unpleasant ; 

rarely  none. The  samples  were  collected  as  follows:    Nos.  13603,  13040,  14257,  14423,  14000,  14714, 

15324  and  15484,  from  the  pond;  Nos.  13851, 14096  and  15210,  from  the  distributing  tank;  Nos.  14778  and 
14971,  from  the  main  while  pumping;  Nos.  14901  and  15411,  from  a  faucet  In  the  pumping  station;  No. 
15676,  from  the  pump  well. 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 


239 


NANTtrCKET* 

Microscopical  Sxaminaiion  of  Water  from  Wdnnaoomet  Pond,  Nantucket. 

[Namber  of  organUms  per  enblo  eantiinator.] 
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NANTUCKET. 

Microscopical  Examination  of  Water  Jrom  Wannacomet  Pond,  Naniuckei  ^ 

Concluded. 

[Number  of  organlMDs  per  eabie  eentimeter.] 
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Water  Supplt  of  Natick. 
Chemical  Examination  of  Waler  from  Dug  Pond,  Naiick. 

[Pvta  per  tOO«OOO.J 
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NoTS  10  aoAlfM*  of  1886:  Odor,  goaerftUy  vegelHble,  frtqaeDtly  oaoaldy  or  noplMtftnt. The 

Dplee  were  coUe«1ed  frocn  a  ftueei  ftt  tbe  pumping  «t«tloo. 
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NATICK. 

Microscopical  Examination  oj  Water  from  Dug  Pond, 

NatMck 

[Number  of  orguiiMiM  par  eitbtc  ^otisb^ter. 

19*». 

Jan. 

Ftb.  Xu. 

Apr^i 

Mv. 

itSM. 

J^. 

^- 

wm. 

Oct. 

VOT. 

n«. 

Dttf  ol  «x«iiiaalliw. 

4 

T        T 

i 

t 

ii 

s 

1 

6 

s 

« 

1 

mmh«t<ifnmph 

UNA 

liT«i;liei& 

uffm 

ll« 

14«U 

14»Tt 

U784 

litfiT 

lUOl 

|lS4TX 

mm 

FLAJITS. 

Dl&tom&ce9,     .      ,      ,      . 

m 

1 

n 

It 

m 

m 

tt 

41 

n 

fT 

1^1 

tn 

t^'^SSt:  :   :   :   : 
£aSS?-:   :   :   :   : 

MeridloB.    ..... 

» 

0 

1 

0 

9 
1 
0 
0 
9 
S 

4 

1 

31 
0 
0 
0 

1 

0 
0 

4 
4 
0 

4 
4 

IT 
D 

0 

s 

0 
13 
ft 

t 

ft' 
I 

fl  1 

0 

0 

t 

31 

I 

0 
0 

a 

0 
0 

3 

t 

3 

0 

1,««0 

0 

15 

ft 

14 

10 
(1 

seo 

Q 
0 

0 

C7anopli3rc6a 

fi 

1 

1 

• 

1 

1 

1 

M 

m 

1H 

0 

0 

ClmtbrocjiUi 

0 

a 

0 

0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

J 

0 

0 

0 
3 

1    a 

T3 

0 

B 

3» 

10 

0 

■m 

0 

0 

0 

0 
0 

Alff«.      .,..., 

1 

1 

• 

i 

0 

H 

141 

tifl 

14 

n 

1 

IB 

CioLulrum 

Proloeo(?oo*»       .       .        ,       . 
tUpbldtnra.         *       .       .       , 

0 

0 

0 

0 1 

0 
a 

0 
6 
0 

0 
0 

0 
0 

0 
0 
0 
0 

0 
0 

0 
10 

u 

0 

0 
0 
143 
3 
0 

0 

0 

313 

1 

'3 

Bl 
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0 
0 

0 

u 

0 
0 
0 

1 

0 

0 
28 
0 
3 
D 

Fun^,  Crencjtbrlx, 

0 

T         i 

0 

Q 

0 

4 

1 

0 

D 

3t 

n 

ANIMALS. 

i 

j 

Infusoria 

3 

1 

2 

t  ;    76     147 

5        0 

2 

1 

276  1    111 

Ceratium, 

Dlnohryon,         .... 
DlDobryoD  casea, 

I^eridlnluoi 

Trachelomonai, . 

0 
0 
3 
0 
pr. 

0 
0 
0 

1 

0 

0 
0 
0 
0 
2 

0  '       0         0 

0  :     0  .    12 

0       76  '  135 
2  1       0         0 
0  ;       0  ;       0 

o!     0 

0         0 
0  ■      0 
0  '       0 
5         0 

2 
0 
0 
0 
0 

0 

0 

1 

0 
0 

0           0 
196         22 
80  1       8$ 
0  '         0 
0           1 

Vermes o 

0 

0 

0  i      0         0 

0        2 

2 

0 

1            0 

Anurea 

Kotatorian  ova,  .... 

0 
0 

0 
0 

0 
0 

0       0  ;     0       0       2 

0         0  1       0  ,       0          0 

0 
2 

0 
0 

1            0 
0            0 

Total, 

156 

7  :     36 

14  '  616 

1 

1 
617  '  190     365 

1          1 

367 

223 

1,990  1     617 
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NATICK. 

Table  showing  Heights  of  Water  in  Dug  Pond  on  the  First  of  Each  Month  in  1895. 

NoTB.— High-water  mark  U  13.0  feet. 


1899. 


Height  of 
Water. 


1899. 


Heiffht  of 
Water. 


Jen.  1,  . 
Feb.  1,  . 
March  1,. 
April  1,  . 
May  1,  . 
June    1,  . 


Feet. 

8.08 


10.00 
0.07 
12.02 
13.88 
12.17 


Jaly  1, . 
Aug.  1, . 
Sept.  1,. 
Oct.  1,. 
Not.  1, . 
Dee.  1,. 


Feet. 
10.08 


0.83 
8.76 
8.00 
0.26 
12.60 


Wateb  Supply  of  Needham. 
Chemical  Examination  of  Water  from  the  Needham  Water  Works. 

[ParU  per  100,000.] 


1 

AFPaAUHQK, 

ll 

AMlfOltl^ 

,1 

1 

i 

l.S 

1 

f 

^ 

\l 

1 

.1 

1 

it* 

i 

i 

IttlS 

ISM. 

Apr.  24 

Od.   23 

EToae. 

If  one. 
£7dlle. 

.00 
.00 

6,70 
6.T0 

.0000 

.Qooa 

.0000 

.17 
.in 

.1600 
.1100 

,0000 

.0000 

.OOfTt 
.0260 

.€000 
.0000 

Averages  by  Years. 


_ 

Ii01» 

_ 

_ 

.00 

e.iQ 

.0DS3 

.0022 

.72 

.IfiOO 

.0000 

- 

- 

^ 

iseof 

- 

- 

.00 

0.12 

.0000 

.0001 

M 

.1400 

»OQ0O 

- 

.0072 

- 

19S9 

- 

- 

.00 

6.38 

.OGOO 

.QOOT 

.0$ 

.1^0 

.0000 

.0621 

.0000 

- 

1814 

- 

- 

.01 

s.ii 

.0013 

,0OOfi| 

.io 

.1807 

.0000 

.0147 

.0020 

- 

liflttt 

- 

- 

.00 

0.20 

.OODQ 

.0000' 

M 

.laoo 

.0000 

.0106 

.0000 

•  15 

rovember. 

t  Jul 

7  and  A 

uguat. 

X 

April  1 

indOo 

lober. 

Nora  to  analyeee  of  1806 :  Odor,  none. The  flret  eample  wae  collected  from  a  faucet  at  a  drinking 

fountain  and  the  eecond  ftrom  a  faucet  at  the  pumping  etatlon. 


Microscopical  Examination, 


No.  14218.    No  organiama. 
No.  16414.    Fungi,  ifoM«,  8. 
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SnSW  BEDFORD. 


Wateh  Scfplt  of  New  Bedford. 


Okemieal  ExaminaHan  of  WaUr  frcm  Ike  Otmdmi  4^  Ike  New  Bedford  Water 

Worie. 


OODO  1,00^ 


Averages  by  Years, 


18H 
ISM 


1.10 

1.01 


fi.Ol 

4.80 
4,7t 


i.iA 

A.SS 
1*74 
%At 
Lit 

t.24 

1.31 


0031]. 

ooul^oui 
wia 


JXKHt 
,0032 


0O13.0IHI 
,O0O»,.QlSi 


09M 

OlTl 
,DIi4 
,0110 
,0171 


,O0ST 


,fia   .oisa.oooi 

,m    .01QS,Q001 
^  4&   L  0125  .0001 


,0016 


Olil  .OOM 


.OlOS  .0000 
OlOt  ,0001 


I  i.a 


JOai  .0001  1.0440  1.0 
,IKH^  ,D00O  10.0882;  1,0 
,0053.0000  1,0<»83,  1.1 


*  June  to  December. 

NoTB  to  analyteaof  1805 :  Odor,  dlatlnotly  Tegetable. The  samplea  were  collected  from  the  con- 
duit at  Ite  entrance  to  the  receiving  reservoir,  and  represent  water  from  the  etorage  reservoir.  Water 
from  Little  Qnlttaeas  Pond  was  drawn  Into  the  storage  reservoir  from  June  24  to  July  2,  inclusive,  and 
from  July  26  to  October  7,  inclusive. 
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NEW  BEDFORD. 

Microscopical  Examination  of  Water  from  the  Conduit  of  the  New  Bedford  Water 

Works. 

[Number  of  organifina  per  euble  oentimeter.] 
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0 

S 

1 
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IT 
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0 

Q 
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0 

0 
0 
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D 
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0 

0 
0 
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1 

0 
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Btticibncifi  eue«i  * 
rerfdinliiro,     .        .        ,        , 
TrmebelomDZhu,     « 

VermdB,  AnuTt*^     . 

14 
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as 
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0 
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0 

a 

0 

0 
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0 

0 
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0 
0 
0 
0 
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0 
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0 
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n 
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M^  Ida 
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0 

0 

tf 
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NEW  BEDFORD. 

Chemical  Examination  of  Watorfrom  LiUU  QuHiaeoi  FUmd^  Lakevitte. 

[Parts  iMr  100,000.] 


I 


um 


1I»ST 


At, 


1»M. 

Apr,3S 

B«pt*  4 
DBfl*30 


Arrmj^wAMWi. 


Bn^iU 


.1 


l.SO 


1.20 


III 


la    s.iT   i.M  .0001  .nai  .oi3r 


.0143 


DlOfl 

ooiej^oifio  J 


.1 


0014  .ftl 


Kfisoovf 


.« 


^1 


•OSniOMII  J.ITV 


0000  .aiaa   o.t 


o«i 


o.s 

0,i 


Averagei  by  Tears, 


. 

1MT« 

. 

. 

.a 

S.88 

1.16 

.0008 

.0140  - 

. 

.61 

.0086 

. 

. 

. 

1888f 

. 

• 

.15 

8.00 

1.16 

.0008 

.oin  - 

mm 

.48 

.0086 

.0001 

• 

. 

. 

1808 

. 

. 

.11 

8.08 

i.a 

.0016 

.0161  .01» 

.0088 

.48 

.0086)  .0000 

.8804 

0.6 

mm 

18M 

« 

. 

.18 

S.Ol 

0.06 

.0002 

.0161  .0187  .0018 

.48 

.00081 

.0000 

.8074 

0.7 

"• 

180ft 

• 

- 

.18 

8.17 

l.» 

.0006 

.0161 .0117 

.0016 

.61 

.0887 

.0000 

.8188 

0.7 

*  JaiM  and  B«pt<Bil»0r.  t  Jaonary  mmI  Mmj, 

NoTi  to  MwlyiM  of  1806 :  Odor,  ▼ofttabla.-— Tho  sMnplM  wwre  ooUocfd  from  the  pond. 

Mieroscopieal  Examination  of  WaUrfrom  LiUU  QuiUaeas  P&nd^  Lakevilk. 

[Number  of  organlame  per  cable  oeDtimeter.]  ^ 


Day  of  ezaminetloD, . 
Number  of  eemple,   . 


DlatomaceoB, 

Aeterlonella, 
Cyolotella,  . 
Bynedra, 

CyanophyceoB, 

OhroScoooae, 
Merlemopedia* 

AlflTOi 

ProtococciM, 
Zotteporee,   . 


PLANTS. 


Infusoria, 
Dinobryon, 
DloobrvoD  c 
Perldlntam, . 
Trachelomonas,  . 

Crustacea,  Cydope, 


ANIMALS. 


Mltceltaneauiit  ZoiJgloea, 
Total,  . 
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NBW  BEDFORD. 

Chemieal  ExmnintUion  of  Water  from  Lang  I\md^  liOkeviUe. 

[Put!  p«r  100,000.] 


Illi4 
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Apr.  22 


AirtABAVDB, 
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8llEht, 
DUtfaet. 
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.00«3 
.OOU 
.OOIS 
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,0000 
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t.0fl2£ 
D.7IU 
1.043s; 


o,§ 

0.4 
O.f 


AveragtB  by  Yearn, 

ISOI* 
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D.&a 

i.u 

i.iz 

.0000. OUO. 0114 

.OOlft 

.40 

«0II90 

.0000 

- 

O.S 

19QSt 

- 

o.sJ 

3.i& 

l.Of 

.0000.0101.0144 

.00£!l 

*4S 

.0011 

.0000 

.TSl^ 

o.t 

- 

ia»i 

- 

• 

1*00 

a.  80 

l.M 

.0003  .0143  *010S 

.0021 

.4t 

.ooia 

.ouoo 

.Ml2ft 

O.fi 

- 

i8g$ 

- 

" 

0.89 

4.0! 

S.36 

.0002  .DiwLoior 

1          1 

.00^ 

.sa 

.0010 

.UOOii 

.Wft 

0.6 

•  December,  two  lamplee.  t  Jnl7  ^  September,  five  eemplee. 

Note  to  enalyMi  of  1805 :  Odor,  Tegetable;  of  the  iMt  sample,  alio  mouldy. The  eamplee  were 

collected  from  the  pood. 

Microscopical  Examination, 

The  total  nomber  of  organleme  per  cnblo  centimeter  foond  in  theee  sample*  was  at  follows:  No. 
14194,  200;  No.  14086,  5;  No.  16810,  09. 


Tabic  showing  Heights  of  Water  in  Acushnet  Reservoir  and  Little  Quiilacas  Pond 
on  the  First  of  Each  Month  in  1896, 


Acoihnet 
Reservoir. 

Distance  be- 
low High- 
water  Mark. 


Feet. 

Jan.     1 0.00 

Feb.     1 I  0.00 

March  1,   .        .               .  ;  0.00 

I 

April    1 :  0.00 

May     1 0.00 

Jane     1 |  0.00 


Little  Qalt- 
tacas  Pond. 

Distance  be- 
low High- 
water  Mark. 


Feet. 
2.67 

1.76 

1.42 

1.08 

1.00 

0.02 


1899. 


July  1, 

Aog.  1, 

Sept.  1, 

Oct.  1, 


Acushnet 
Reserroir. 

Distance  be- 
low High- 
water  Mark. 


Feet 
0.17 


0.68 
0.67 


0.67 


Not.  1 0.76 

Dec.    1,    .        .        .        .  I       0.25 


Uttle  Qnit- 
tacas  Pond. 

Distance  be- 
low High- 
water  Mark. 


Feet. 
1.83 

1.60 

8.00 

4.67 

4.00 

8.42 


- 

lW7-ti» 

. 

- 

.08 

b*m 

,0004 

,00S2 

0.1^ 

1.0813 

1 

.0001 

. 

. 

. 

- 

itrat 

- 

- 

.11 

t.fiO 

.0013 

.0048 

8.Wt 

UlT8 

.0000 

.1391 

2.7 

.0104 

- 

18M 

- 

- 

.IB 

e.oo 

Loool 

.0089 

0.40 

.0133 

.0000 

.OMO 

3.8 

.0806 

- 

1686 

- 

- 

.li 

K.M 

.0002 

.004& 

O.fll 

1.015V 

.0000 

.1830 

3.4 

.0808 

•  Jnne^  1187,  la  MHy^  tSSg. 

t  Tbe  very  blfb  ehlDrtoe  preBeni  In  the  water  lo  IB08  wm  doe  to  the  ate  mi  tlmee  of  wtAer  from  the 
MurrliiiAck  Ulver  wbleb  conliiiird  n  anutll  iLinoitl]!  of  iek  water. 

Ngts  to  ajQiilyHce  of  1S9A :  Odor  in  May  aod  Ocbober»  vegetahte ;  at  other  ttmee,  none.  In  Januaiy, 
Pebraary.  March »  AprU  iind  8aplerober  a  vegetable  odor  waa  developed  oo  beallatf, ->«— -The  eaniiiloe 
urere  collected  from  n  faucet  at  No.  2  Stale  Blreet. 

MicTuscopicnl  Examination* 
Am  liiilgDlJlea.Qt  Dumber  of  orgaQliiui  waa  found  in  theae  nmplea. 
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inswrcnr. 

MkroKiopioal  ExaminaUon  of  Wal&r  fhm  the  Oovertd  DUtribuUfig  Bettrvoir  cf 

the  NewiOH  Water  WMt$. 


[EraanbOT  of  oiyulaM  par  od 

Uew 

tar.] 
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1 
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• 

ANIM^Li. 

B 

« 

0 

- 

9 

« 

t 

i 

•  i 

■ 

1 

- 

H 

t 

B 

11 

1^41,  ....... 

t4 

m 

m 

' 

m: 

!!• 

ne 

%\    !• 

G!l€mt*<oaZ  BxamimUion  of  Water  from  a  Faucet  in  Newton  supplied  from  the 

Newton  Water  Works. 


[PIMU  pwr  100,000.] 

;  1 

!  it 

1    AXMOXIA. 

1 

'               II    XlTfc^CEX 
AS 

i  0^ 

i 

f 

.1 

1 

1 

; 

r 

1      '      1 

1 

1    i 

14MT 

ISM. 

JomM 

j 
V.«llgkt.!NoM. 

.Ot 

6.10 

.0000 

.0014 

!        .       1 

.     .S5   ,.0170  ,.0000 

.oofn 

1.8   .OBBI 

Odor.  loao.        Tho  ouiplo  woo  coDocUd  from  a  ftoMt  ok  Newtoa  Upper  Folk. 


liicroseopicttl  Examinatian, 


Alf»,  /VotoooeciK,  10. 
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NEWTON. 
Chanicnl  Examination  of  Water  from  ihe  Main  Underdrain  of  the  Ht/de  Brook 
IHvision  of  ihe  Newton  Sewerage  Sysieni, 

[Parfj  per  100,000.] 


i 


UlTfi 


At* 


Apr.  17    5on«. 


Aug.  21 
Dm,   IB 


APPULSA»4?B. 


V.  tllgbt. 

DUtlact. 


tianJiy. 
Sane, 
might, 
ruity. 


01      21.90     .0120    .(mS  I   2.20      .SfiOO  .DOQT     .0750       8.1    .00^ 


20.00 


^OCMM 
.0004 


0022 
002e 


OS      26. 7S    .0072    .0032      2.44      .ft6^!.0O0£    .0584       9.T    .OlftT 


NlTKUGHK 


.iB&0<.0008 
.MOO',0001 


.CMOS 
.06S5 


.0050 
,0400 


AveragtB  by  Years, 

. 

laop 

^ 

^ 

,00 

20.04 

.0200   .0030 

34* 

l.AOOO 

.OOAO 

_, 

10.7 

^ 

... 

1882 

- 

- 

.00 

3T.06 

.012fl    .00^ 

3.18 

l.lflM 

.OOlfi 

_ 

10. 1 

.0OS2 

— 

1893 

- 

- 

.oa 

26.43 

.0140  L003T 

2.48 

0.95$0 

.001* 

■  OWO 

9.4 

.€009 

. 

19H 

- 

- 

.03 

20.27 

L0IO6    .0034 

2.C7 

O.W33.0012 

.04^1 

9.2 

.0083 

* 

im&   ' 

" 

* 

.02 

25.T3 

1*0078    .0032  ! 

2.44 

0.&B83J.0CK3& 
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•  December. 

NoTX  to  «o«ly««e  of  1896:  Odor,  none.^-^^Tbe  lanipleft  wtrn  coll&oted  from  tbe  trnderdraJn  mt  its 
OttUet. 

Microscopical  Exa^nirmlion* 

No.  14176.    KangJ,  CV^noMHr*  T. 

No.  J4383.    Fungi,  tV*nofAHx»  2.    Infatorla,  I^eriilinium^  1.    MficellAiieoiie,  Zor/ofaa,  9.    Total,  12. 

No.  mm,    FuDgl,  CrtnQthrix,  103. 

C^eiTiteal  Examination  of  Water  from  ihe  Main  Underdrain  of  ihe  Cheesecake 

Brook  Division  of  the  Newton  Saver  age  System, 

[Pftrtt  per  100,000.] 
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•  11    
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Averages  by  Years. 
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.0806 
.OLifi 


0010 
0038 


.3226 
.6607 
.3107 


.0030 


1.0217 
,.0489  I 
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*  Joly  to  December. 

NoTB  to  analyice  of  1896 :  Odor,  oooe,  becoming  dUtlnctly  uopleuant  Id  tfae  leooDd  •empie  on  farul< 
tog.  ^^^Tbe  wiioplei  were  coUecled  Irom  the  underdrftlti  at  lia  uuilet. 

Microscopkat  Examination, 

No.  14174.    FoDgl,  Crmothrix,  180. 

No.  14881.    Faagi,  €fr»n*>thriXt  92.    lofmaorle, /VH^lN/um,l.    U^tceUtkncoiit,  Za^glaa,9.   ToUl,  91. 

^Q,  16T08.    FuDgl,  CrmoiKrttt  210. 
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NKWTON. 

Microscopical  Examinalion  of  Water  from  the  Covered  Distributing  Beservair  of 

the  Newton  Water  Works, 

[N^nmber  of  organiwiM  p«r  eubie  oeDtimeter.] 
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Chemical  Examinalion  of  Water  from  a  Faucet  in  Newton  sujyplied  from  the 

Newton  Water  Works, 

[Part*  per  100,000.] 
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1895. 

1 

1 

14W7 

June  20 

iy.  slight. 

None. 

.03 

6.60 

.0000 

.oou 

.36  1 

1 

.0170 

.0000 

.0078 

1.8 

.0000 

Odor,  none.  ~— The  tample  was  collected  from  a  faucet  at  Newton  Upper  Falla. 


Microscopical  Examination. 


Algae,  Protococcus^  10. 


No- 34.]     EXAMINATION  OF  WATER  SUPPLIES. 

NEWTON. 
Chemical  Examination  of  Waitr  from  the  Main  Under  drain  of  the  Hyde  Brook 
Division  of  the  Newton  Sewerage  System. 

[Puti  per  100,000.] 
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Averages  by  Years, 
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Xon  to  ttimlyMt  of  1895:  Odor,  none. — ^Tbe  MRiplei  w«re  oolteeted  from  tb«  DudardrftlD  at  \\m 
OQllet. 

Microscopical  Examination. 

Mlic«llRD«aaft,  tot^Umt  9.   Tot«U  13* 


N 


No.  14175.    Yunt^,  OrenathHz^  7. 

No.  14883,    FoQgU  OrtnotkHj'^  2.    lofaiorLfti  Ptri^lMum^  1 

Ko.  1876T.    Faoil»  OrrnolArit,  102. 


Chemical  Examinalion  of  Water  from  the  Main  Underdrain  of  the  Cheesecake 

Brook  Division  of  the  Newton  Sewerage  System. 

[Pttrtt  per  100,000,] 
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NEWTON. 

Chemical  Examination  of  Water  from  the  Main  Underdrain  Beneath  the  Laundry 
Brook  Valley  Sewer,  Newton, 

[PmrU  per  100,000.] 
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Averages  by  Years, 
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*  October  and  December. 

Note  to  anmlyMi  of  1895 :  Odor,  none. The  sample*  were  collected  from  the  underdrain  at  lu 

oaUet. 

Microscojncal  Examination, 

No.  14176.    Fuogl,  Crenothrix^  380.    MLscellaneous,  Zodglcta^  18.    ToUl,  398. 
No.  14882.    Fuogl,  CrenothrU,  1,760. 
No.  15766.    Alg»,  Zo6«pores,  1. 


Water  Supply  of  Xorth  Adams. 
Chemical  Examination  of  Water  from  Notch  Brook  and  Broad  Brook. 

[ParU  per  100,000.] 
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3.8 

Odor  of  the  flrHl  sample,  none;  of  the  last,  faintly  maity,  disappearing  on  heatinsr. The  fint 

sample  was  collectod  from  Notch   Brook,  just  above  the  point  where  the  supply  is  talcen  for  North 
Adams;  the  last,  from  Broad  lirook  at  point  where  supply  is  taken. 

Microscopical  Exam inntion. 

No.  15268.    Diatomncese,  Fragilaria,  3;   Xavicula,  4;    Pinnularia,  1;    Surirella,  1;   St/nedra,  3. 
Cyanophyceso,  OMcillaria,  1.    Fungi,  Crenothrix,  400.    Total,  413. 
No.  15272.    Dlntomaceoe,  Melosira,  3. 
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NORTHAMPTON. 

Microscopical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the 
Northampton  Water  Works  on  Roberts^  Meadow  Brooke  collected  near  the  Sur- 
face —  Concluded. 

[Number  of  orguil«Bt  per  enblc  eentlineter.] 


18V5. 


Jane.       Aug.        Aug. 
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Chemical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the  North- 
ampton Water  Works  on  Roberts^  Meadow  Brook,  collected  near  the  Bottom. 

[Parts  per  100,000.] 
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Odor  of  the  first  three  samples,  offcDsive;  of  the  others,  vegetable. 

14929,  .4000;  No.  15211.  .8600;  No.  15419,  .0480;  No.  15W4,  not  determined; 


Iron,  No.  14761,  .9760;  No. 
No.  l.'iSn,  .0230. 


No.  34.]     EXAMINATION   OF  WATER  SUPPLIES. 
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nortiia:vipton* 

Microscopicai  Examination  of  Water  from  ih^  Middie  Storage  Reservoir  of  the 
Northampton  Water  Works  on  RobtrW"  Meadow  Brook,  collected  near  the  Boitotn, 

[Number  of  orgftoLitui  p«r  cubic  cetitlmeter*] 
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Chemical  Examination  of  WcUer  from  the  Lower  Beservoir  of  Ihe  Northampton 
Water  Works  on  Roberts''  Meadow  Brook. 

fParU  per  1^,000.] 
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Odori  decidedly  refetAblo  and  uDpleaaaot. 

Mit^oscopieal  Examination. 

Dlatoniaoea,  Oifciotelta,  1;  Frafftluria,  10;  MttoHm,  3;  Tmb^Uariftt  8.  Alpe,  Protocoeau,  880. 
I^ntifl,  OrenMhriXt  3.  InfnaoHa,  l>itio^ryont  1,380;  Dinobryon  oa#efi  8O0.  OnitU«eft»  Cyciop^^  ^Oli 
Mtee«UAO«oiii,  Jcarina,  .01.    Tolal,  3,430. 
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xobth  attiiebobouoh. 

Water  Supply  op  North  Attlbborough. 

Chemical  Examination  of  Water  from  the  Wells  of  the  North  AUUborough  Water 

Works. 

[ParU  per  100.000.] 
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Averages  by  Years, 
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*  Jaoe  to  December.         f  January  to  May.         t  April  to  December.         f  March  and  Jaly. 

Note  to  aoalyes  of  1895 :  Odor,  none.  The  following  odora  were  developed  on  beating :  first  aample, 
none;  Hecond,  dlatinct,  peculiar;  third,  faintly  acid;  laat,  distinctly  earthy. The  aamplea  were  col- 
lected from  a  faucet  in  the  pumping  station. 

Microscopical  Examination, 

No.  14030.    Fungi,  CrenothriXt  14.    Miacellaneous,  ZoogUxa,  40.    Total,  54. 
No  organisms  were  found  in  the  other  samples. 


Water  Supply  op  Northborough. 

Chemical  Examination  of  Water  from  the  Upper  Reservoir  of  the  Northborough 

Waier  Works. 

[Parts  per  100.000.] 
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Odor,  distinctly  vegetable. The  sample  was  collected  from  the  reservoir. 

Microscopical  Examination. 

Diatomacen,  .yar»ct</a,  3;  7(Ci6e//ar<a,  0.    Miscellaneous,  ZoJ^toa,  5.    Total,  17. 
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NORTH  BBOOKFI£IJ>. 

Water  Supply  or  North  Brookfield. 
Chemical  Examination  of  Water  from  Doane  Pond^  North  Brookfield, 

[Parte  per  lOO.OOO.J 
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Note  to  analyscB  of  1895:    Odor,  generally  diatiDctly  vegetable,  very  rarely  none;  in  December, 
faintly  oily. The  Bamplea  were  collected  from  the  pond. 

Microscopical  Examination  of  Water  from  Doane  Pond^  North  Brookfield. 

[Number  of  organiama  per  cable  centimeter.] 
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NORTH  BROOKPIELB,                ^M 

Microscopical  Examination  of  Water  from  Doane  Fond,  North  Brookfithl  -^  Con-             ^H 

^^^H 

[Number  ol  orgiuilAEni  por  cable  wotlnieter,]                                                        ^^^^^1 
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NORTH  BBOOKFIEXD. 

Chemical  Examination  of  Water  from  the  FtUered-water  Well  of  the  North  Brook- 

field  Water  Works, 

[Parte  per  100,000.] 
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Dalyses  of  1805:  Odor,  generally  dlstiDctly  vegetable,  often  also  unpleasant;  very  rarely 
•ample*  were  collected  from  the  flltered-water  well. 


Microscopical  Examination  of  Water  from  the  FiUered-water  Well  of  the  North 

Brookfidd  WaUr  Works. 

[Number  of  organisms  per  cubic  centimeter.] 
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NORTH  BROOKFIELD* 

Micro$copiC€U  Examinatiati  of  Waier  from  the  FiUered-waier  Well  of  the  North 
Brookfictd  Waier  For Jfc^— Concluded. 
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Norton. 


CkenUcal  Examination  of  Water  from  a  Trttmtary  of  the  Wading  River  in  the 
Westerly  Part  oj  Norton. 

[Parte  per  100,000.] 
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•  Unflltered. 
Odor,  none,  beooming  dUtlnotly  vegeUble  on  heating. The  sample  waa  collected  from  a  filter- 
well  In  a  brook  near  the  factory  of  A.  H.  Sweet,  In  the  yielnlty  of  Main  Street. 

Microscopical  Examination. 

Alga, Raphidium,!.    Vungli, Molds,!.    Vermes, i2o<</W*.  1.    Mlsoellaneons, Zo^^toa, 73.    Total, 75. 


Water  Supply  of  Norwood. 
The  organism  Uroglena  reappeared  in  tiie  water  of  Buckmaster 
Pond  in  October,  1895,  and  increased  rapidly  in  numbers  during  the 
remainder  of  the  year.  The  taste  and  odor  of  the  water  became  very 
disagreeable,  and  the  water  continued  to  give  serious  trouble  from 
this  cause  in  the  early  part  of  1896. 

Chemical  Examination  of  Water  from  Brooks  flowing  into  Buckmaster  Pondy  Ded?iam. 

[Parts  per  100,000.] 
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Odor,  distinctly  vegetable,  becoming  less  strong  on  beating. The  first  sample  was  collected  from 

a  small  brook  flowing  Into  the  north-westerly  side  of  the  pond,  and  the  lost  from  a  brook  flowing  into 
the  north-easterly  side  of  the  pond. 

Microscopical  Examination. 

No.  15600.  DlatomaeetB,  IHatoma,  4;  MeloHra,  10;  yavicula,  4.  Miscellaneous,  ZoogUxa,  4.  Total, 
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ToUl,  17. 
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*  Jiitiv  to  D«oemb«r. 

Korrx  to  aDftljM*  of  1806:  Odor,  rroEto«nllj  v«getAblii  ind  uDpleaj«oi»  BOtneilmei  ood«;  In  Noveoi* 
bor  mod  D«c«rob«r«  fftlotlf  oily,  becomliii;  iti^Dfer  on  heoUog.  Tbere  wu  a1»o  «o  oUy  odor  In  Umi 
liAreli  •ftmplD  oo  banting.  - — ^Tbo  lajspLes  were  oolleoUd  froio  tbe  pood. 
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NORWOOD. 

Microscopical  Examination  of  Water  from  Buckmaster  Pond^  Dedham, 
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Table  showing  Heights  of  Water  in  Buckmaster  Pond  on  the  First  oj  Each  Month 

in  1895. 

[D1»iajaoe  belttw  crest  of  dam.] 


lUTKv— inns. 


U4TM.—  IHOA. 


Jan.     1 3.5S  |' 

Feb.     1 I  1.25  I 

March  1, 1.42  I, 

April    1 '  0.38  I; 

May     1 ;  0.02 

June     1, I  0.60  ] 


July  1 '       1.67 

Aug.  1 2.58 

Sept.  1, 3.83 

Oct.    1, I      5.67 

Nov.  1, I      4.58 

Dec.  1 1.42 
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OHAK6£« 


Water  Supply  of  Orange, 


During  1895  a  reaervoir  waa  constructed  near  the  pumping  station 
of  the  Orange  water  works  for  the  purpose  of  collecting  the  water 
of  a  spring  for  use  in  supplying  the  town.  The  reservoir  is  oval  in 
shape,  130  feet  long,  75  feet  wide  and  10  feet  deep,  and  when  filled 
to  the  level  of  the  overflow  has  a  C4ipacity  of  600,000  gallons.  The 
inside  slopes  of  the  basin  are  paved  with  field  stones. 

The  organism  Urof/lena  was  found  in  considerable  numbers  in 
samples  from  the  distributing  reservoir  collected  in  May  and  Oc- 
tober. Examinations  made  in  the  early  part  of  1896  showed  the 
presence  of  Uroghna  in  North  Pond,  one  of  the  sources  of  supply 
of  the  town. 

Chemical  Examinaiion  oj  WaUr  front  North  Fond^  Orange^ 

[P»rl»  per  100,000.] 
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OBAKOE. 


Microscopical  Examination  of  Water  from  North  Fond^  Orange, 
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ORAXGB.            ^M 

fJhMiirnl   ErjimifmJimi  nf  Wnffr  fmm  Ihfi    mjtfrthtitin/;^   Rrjtfir^mir  r%f  thA   Ornnf^            ^H 

Water  Works.                                                           ^^^H 

[Parta  p«r  tOO.OOO.]                                                                                       ^^^^| 
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OBANGB. 

Microscopical  Examination  of  Water  from  the  Distributing  Beservoir  of  the 
Orange  Water  Works, 

[Number  of  orgiuilmit  par  flublc  e^DtLmeltir*] 
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Water  Supply  of.  Palmer  Fire  District,  Palmer.  —  Palmer 

Water  Company. 

C?iemical  Examination  of  Water  from  Faucets  in  Palmer  supplied  from  the  Works 
of  the  Palmer  Water  Company. 

[Parts  per  100,000.] 
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Odor  of  the  first  sample,  disUnctly  vegetable  and  unpleasant,  becoming  also  oily  on  beating;  of  the 
last,  distinctly  vegeUble  and  disagreeable. 

Microscopical  Examination. 

No.  14617.  DiatomacesB,  Cocconeit,  1;  Cymbella,  3;  Fragilaria^  7;  Ifelostra,  8;  Navicular  4;  Pin- 
nularia,\\  Synedrat  10;  TabellariatZ,  CyanophyceiB,  Anabama,  5.  Algn,  Olaocapm,  1 ;  Pedtastrtim, 
1.  Fungi,  Crenothrix,  21.  Infusoria,  Dinobryon,  1,480;  Peridinium^  1.  CrusUcea,  Daphnia,  .02. 
ToUl,  1,540. 

No.  14868.  DlatomaceaB,  Cyclotella,Z\  Cymbella,\\  Diatoma,b\  Fragilaria,S;  Meloaira,  14;  J/ir- 
idlontA;  ^aviculQfS;  PinnuiariOt  1;  StephanodUcuBt  1;  Synedra,  8;  Tabellaria,  7.  Cyanopbyceae, 
Chro6coccu9,  2.  Algae,  Pediaitrum,  2;  Protococcut,  1 ;  Raphidium,  2.  Fungi,  Crenothrix,  4;  iro/^«,  1. 
Infusoria,  Peridinium,  4.    Miscellaneous,  Zodglaut  200.    Total,  270. 
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FAXTQN. 

Paxton. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Paxton  rel- 
ative to  the  use  of  water  from  AsDebumskit  Poiid  as  a  public  water 
fiuppty  may  be  found  on  page  SH  of  this  volume,  Ao  analysis  of  a 
sample  of  water  collected  from  this  source  in  August,  1893,  may  be 
found  00  page  394  of  the  annual  report  for  1894* 


Water  Supply  of  Peabody. 
Chemical  Examination  of  Water  from  Brown's  Pond^  Peabody, 
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Odor  of  tile  fStvt  MJiiple,  falDtly  TegetablCf  beoomlDg  dlaagreeibl^  on  hMttog;  of  the  ■eeond,  dlstlDcUy 
T«g«table  and  mould j;  af  the  third,  v«rj  fatntlj  vegetAble.— ^TbA  ■acaplei  were  ootl«cled  from  tbe 
poad. 

Microscopical  Examination  of  Water  from  Brown^s  Pond,  Peabody, 
[HambM  of  orpmlsoit  per  coble  ocDLlmeter.] 
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FEABODT. 

Chemical  Examination  of  Water  from  a  Fountain  in  Peabody^  supplied  from  the 

Peabody  Water  Works. 

[ParU  per  100,000.] 


Afpi.4SA1K:B. 
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HtTfeoaiir 


Odor,  faintly  yegeUble,  beeoming  stronger  and  nnpleaeant  on  heating. 

Microscopical  Examination, 

Diatomaee«,  OyeloteUa,  2;  Oymb€Ua,  1;  JIToeieu/a,  6;  PinMularia^  4;  Synedra,  7.  Alg»,  Cb«- 
marium,  1;  iVdfo«<rum,  1;  iVotoooeciM,  41;  BapMdiumt  1;  i9c«ne<iMmii«,  8.  Fungi,  ChenoCAHae,  4. 
Infnioria,  iVri<Kii<um,  10.    Vermel,  Anurea,  8.    Total,  88. 

Pepperell. 
The  advice  of  the  State  Board  of  Health  to  the  town  of  Pepperell 
in  relation  to  a  water  supply  for  the  town  may  be  found  on  pages 
38-40  of  this  volume.  In  connection  with  the  investigation,  samples 
of  water  were  taken  from  five  different  sources  in  the  town  and  in 
its  vicinity,  the  results  of  the  analyses  of  which  are  given  below. 

Chemical  Examination  of  Water  from  Brooks  in  Pepperell  and  Vicinity, 

[Parte  per  100,000.] 
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2.10 
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.0000.0000 
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0.9 

lh4^\  Ocl.  32 
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r.ooio 
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.03S2 
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.oosi 

.30 

.OOOOnOOOI 
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2,4 

Odor  of  the  first  four  samples,  distinctly  vegetable;  of  the  last,  none,  becoming  distinctly  vegetable 

on  heating. The  samples  were  collected  an  follows :  No.  14273,  from  Gulf  Brook  at  the  road  crossing 

Just  above  its  Junction  with  the  Nissitissit  River;  No.  14274,  from  Unquetenasset  Brook,  below  the 
Worcester  and  Nashua  Division  of  the  Boston  &  Maine  Railroad,  Just  above  the  crossing  of  the  road 
from  Vopperell  to  IloUis,  New  Hampshire;  No.  14275,  from  Sucker  Brook,  Just  above  where  it  Joins  the 
Nissitissit  River;  No.  14270,  from  the  Nissitissit  River,  Just  above  Sucker  Brook;  No.  15405,  from 
Kemp's  millpond,  on  Robinson's  Brook,  South  Pepperell. 

Microscopical  Examination. 

The  number  of  organisms  per  cubic  centimeter  found  in  these  samplei 
54;  No.  14274, 174;  No.  14275,  54;  No.  14276,  297;  No.  16405,  76. 


was  OS  follows :  No.  14273, 
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Watee  Supply  of  Pittsffeld, 


Id  the  latter  part  of  1895  the  city  of  Pittsfield  constructed  works 
for  taking  water  for  the  supply  of  the  city  from  Mill  Brook  in  Wash- 
ington and  Lenox.  A  dam  wa8  constructed  upon  the  hrook,  form- 
ing a  small  reservoir  at  such  an  elevation  that  the  water  will  be  sup* 
plied  to  the  city  by  gravity.  It  is  said  that  no  water  was  supplied 
to  the  city  from  this  source  during  1895. 

In  the  latter  part  of  the  year  the  city  applied  to  the  State  Board 
of  Health  for  advice  with  reference  to  increasing  its  water  supply^ 
and  during  the  investigations  relative  to  an  additional  water  supply 
samples  of  water  from  several  sources  in  the  vicinity  of  the  city  were 
analyzed,  the  results  of  which  are  given  in  the  tables  which  follow. 
Analyses  of  samples  of  water  from  West  Pond  and  Roaring  Brook 
may  lie  found  under  Washington. 

The  advice  of  the  State  Board  of  Health  to  the  Onota  Water  Com- 
pany of  Pittsfield  relative  to  the  introduction  of  water  from  May 
Brook  for  the  supply  of  that  portion  of  the  city  of  Pittsfield  in  the 
vicinity  of  West  Street  may  be  found  on  pages  40  and  41  of  this 
volume. 

Chemical  Examinaiion  of  Water  from  Socket  Brmk  in  the  ViciniCt/  qJ  the  Pumping 
Station  of  the  Pittsfield  Water  Works. 

[Part A  pet  100^000- ] 
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!l 
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.om 


9.5 


Odor,  Doot,  tMiOOfnlng  dlitlseti^  rtgttAbli  on  iMallDg. Tbfl  Minple  wu  collected  from  Uw  brook. 


MicrosoopiccU  Examination. 

DlntomaeetB*  Cffclotdla^  1;  Cf^fnhetiat  11;  FragilaHat  il  iTtf^ttra,  11;  Navicukitbl  StfnedratZU 
CfttnQ^hjcem,  Qiciitaria,  3.    AlgiVf  «$c«fi«<l«jf»Kf ,  3.    Fiiiiilt  CfrtnothriXf  2.    Totil«  Ot. 
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PITT8FIEIJ>, 

Chemical  Examination  of  Water  from  Sachem  and  Hollow  Brooks^  Lanesborough, 

[ParU  par  100,000.] 
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.0003 
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.008» 
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.13i« 

S.1 

Odor  of  the  flnt  sample,  none;  of  the  aecond,  faintly  vegetable,  beoomlng  atrooger  on  heating;  of 

the  third,  none,  becoming  distinctly  aromatic  on  heating;  of  the  last  sample,  faintly  vegetable. The 

first  two  samples  were  collected  from  Sachem  Brook,  a  short  distance  above  its  Janotion  with  Hollow 
Brook ;  the  last  two  samples  from  Hollow  Brook,  a  short  distance  above  its  Junction  with  Sachem  Brook. 


Microscopical  Examination, 

An  insignificant  number  of  organisms  was  found  in  each  of  these  samples. 


Chemical  Examvmtion  of  Water  from  Smith  and  Lulu  Brooks,  Pittsfield, 

[Parts  per  100,000.] 
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i 

1 

t 

.Oft 

.11 
.11 

AS 

i 

f 

j 

1 

1 

4 
r 

1 

Albuminoli* 

i 

1 

1 

1' 

j 

it 

1 

14E20 

ifi«ai 

Aug.lZ 
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.1388 

2.T 
0.6 
2.1 

Odor,  none. The  first  two  samples  were  collected  from  Smith  Brook  at  the  second  road  crossing 

above  West  Street,  and  the  last  sample  from  Lulu  Brook,  at  the  first  road  crossing  above  Onota  Lake. 


Microscopical  Examination. 

No.  15633  was  not  examined.    An  insignificant  number  of  organisms  was  found  in  each  of  the  other 
samples. 


Odor,  dlttlDctly  TtfetAbk  und  moutdy.— The  A»t  ■ample  wo*  coUoeted  ne&r  the  dftm;  the  liiAti 
ocftr  th«  PolDt  of  PtuM. 

Microscopical  Examvialion* 
Ad  loelgtilflciuit  number  of  orgsDlAms  wbji  found  Id  cftch  of  Ui«se  Mmplm. 


CA«nttca^  Examination  of  WcUcr  front  May  Brook,  PUUfield. 
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Odor,  DOD«. The  MmplvB  w«i^  eoileeted  at  tii«ali«of  m  propoted  n^errolr,  about  half  ■  mile 

AboTC.WMt  8tr«ei. 

Microscopical  Examination 

Ad  lotlgolflcuit  Dumber  of  orj^AabmA  wm  foiiod  In  th««  ■■mplM« 
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Water  Supply  op  Pltmouth. 


Chemical  ExamiruUian  of  Water  from  lAUle  Sauih  iVnd,  Plymouth. 

[Parup«r  100,000.] 
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O.f 
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*  Where  more  than  one  sample  was  eollected  in  a  month  the  mean  analyeia  for  that  month  haa  been 
used  In  making  the  average. 

Note  to  anaiyees  of  1896:  Odor,  in  January,  distinctly  ■weetleh;  in  February  and  March,  none; 
daring  the  remainder  of  the  year,  frequently  vegetable,  rarely  mouldy ;  on  January  23  and  in  November^ 
faintly  oily,  becoming  much  stronger  on  heating.  A  decidedly  oily  odor  was  also  detected  in  the  samples 
collected  in  February  and  December,  on  heating.  —^  The  samples  were  collected  from  the  pond. 

Microscopical  Examination  of  Water  from  Little  SoiUh  Pond^  Plymouth. 

[Number  of  organisms  per  cubic  centimeter.] 


tSD^I 

Jsn. 

Jin. 

Feb. 

Mar. 

Apr. 

^17^  Una. 

jBly. 

Alw. 

iapt. 

Oct. 

Hot. 

n«. 

0 

34 

13 

13 

10 

13  1     12 

i: 

16 

11 

10 

14 

10 

Xamber  of  f  ample,     . 

13020  1370413709 

I          1 

130&8141S 

14277  14441 

14138 

14S3S 

11127 

1^332 

10538 

13701 

PLANTS. 

BlatomacesBp 

11 

n 

0 

10 

fS 

n 

% 

t7 

a 

i 

1 

« 

11 

Cyclotfilla 

Sinedni 

rabclJiria,    .... 

0 

1 

i: 

0 

0 
0 

0 

0 
0 
0 
0 

0 

0 

1 

pr. 

f 

4 
11 

0 

7 

J 

14 

1 

0 

0 

fi 

0 

I] 

0 
2 

0 
3 
2 
H 

1 
0 
1 
I 

0 
0 
0 
4 

10 

0 

s 

0 

Cyanopliycew,    . 

0 

D| 

0 

0 

0 

0 

f 

3  1 

le 

n 

ft 

1 

0 

ADiitiii&nA,     .        ,        ,       . 
OicrLll&rla.     .... 

0 

0 
0 

! 

0 

0 
0 

0 

0 
0 

0 
a 
0 

0 

0 
0 

T 
0 

0 

0  ' 

0  1 

f 

11 

3 
0 

s 

8 
12 

1 

IB 
3 

0 
0 

0 
0 
0 

No.  34.]     EXAinXATION  OF  WATEK  StJPPLIES. 


281 


PLYMOUTH. 

Microscopical  Examination  of  Water  from  Little  South  Powd,  Plytnouih  —  Con- 
cluded. 

[finnib«r  of  orgAnlflmti  per  cubic  centlinel«r.]| 
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Water  Supply  op  PROvmcETOWN. 

%l  Examination  of  Water  from  the  Tubular  Wells  of  the  Provincetown 
Water  Works. 

[Fmtim  pot  100,00110 
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Note  ta  nnnlyiwti  of  1§05:  Odor  Iti  February  and  iJiiQe,  fiilntly  vefffitable;  At  oilier  ttmfNi,  ttonct.  On 
licoilri|f,  U'^tfi-tnMccKlor*  vtrar  dr^velopod  to  All  of  the  •ample«  «xci'pt  tfant  collected  In  Aagiul,  whkb  bvl 
ail  e^nhy  J<Ji>r.  ^^— The  tuuptei  were  coltecitMJ  from  a  faucet  ai  thcf  putoplu^  ttatiou* 
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PROVINCETOWN. 

Microscopical  Examination  of  Water  from  the  Tubular  Wells  of  the  Provincetown 

Water  Works. 


[Nnmber  of  orgaolMM  per  onMe  eantlmeter.] 
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Chemical  Examination  of  Water  from  Faucets  in  Provincetown  supplied  from  the 
Provincetown  Water  Works, 

[Parte  per  100,000.] 
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Odor  of  the  first  sample,  very  faintly  nnpleasaDt,  becomiDg  faintly  vegetable  on  heating;  of  the 

second  sample,  none,  becoming  faintly  vegetable  on  heating. The  samples  represent  water  that  had 

passed  through  the  distribating  tank. 


Microscopical  Examination, 


No.  13619.    Fnngi,  Orenoihrix,  4. 
No.  16693.    Fungi,  Orenothrix,  20,000. 


No.  34.]     EXAinNATION   OF  WATER  SUPPLIES. 
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QtriKCY, 

Water  Supply  of  Qutnct, 

Chemical  Examinalion  of  Water  from  Town  Brook  just  above  the  Storage  Reservoir 
of  the  Quiney  Waier  Works* 

[Part*  pQt  100,000.] 
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Fcyn  to  uiElypet  of  1896 :  Odor,  vegeubte;  often  abo  mouldy  or  unpleMaol.  *— Tb«  MitDplM  w«n 
eoll«ct«d  from  Ui«  brook  Above  ibe  reservoir. 

Microscopical  ExamtncUion, 
TIm  0?«liiit  Biimbtr  of  orfBolimi  per  coble  e«iittmet«r  fonod  Id  tb««t  umptcn  ▼••  76* 
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QUINCY. 

Chemical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Quincy  Water 

Works, 

[Parts  per  100,000.] 


i 
I 

•y 


ISIMNt.  J&D.  21 
ia38&'  Fflb.  2* 

14S8I'  Kfny  S? 

IIMO  JaoeSS 

14I3§' Jul;  M 

149311  Aiii-^ 

1£247  B«pt.21 

I 
15480  0«t.  ^ 


lfi7S0'Baa.33 


At. 


APFlJkKUrCK. 


Y.  Alight. 

DLittDot. 
DUilBfft. 

DlBttllOt, 

DUtlufjt. 
Decided. 

Decided. 

Decided, 

gr«sii 

Deeld^d, 


Dl*tiiii»U 


Sllihi. 
BllgfaU 
Cod*. 

greeti. 
Com., 

Hirtbf. 
Com. 

Con., 

Com., 
Com., 
Blight, 


Kksidlti  oir 

TtOV. 


4.22 


1.40 
1.40 
0.«0 
l.W 

i.io 

3.00 
1.B0 

l.TO 


.OI4J. 


,0110 

.0180 


a 


.OOQt.OIOOj 

till 
, OOM,. 01 S8!. 0184  .0064, 

I  I 

.oiosj.ooet 
.oinUmo 

.030(1.0142 
,033fi  .0140 


1.77 


.0000^.0254 
.0000' .0904 
.0OOft'.0S4i 

.ooooLoass^. 
.0009  .oase' 

.0000. .0460 

\ 

.00O4|.O43e 

sym  .0340 

I 

.0013,  .02S4 


020« 
0244 
0244 
0173 


.013i 


.0102 
.OISS 


,0(310  .0014 


DOC«I.0301  .0tB7 

_j L 


.0114. 


0130 
OOiO 


.0001 


oacM»'.oooo; 


ooso.oooii 
ooaoLoooo 


IJ 


.0000.0000 
.ooso'.oooo 

.0030  .0000 


4M2 


3811 


.Aids 

.6063 
.3SI0 

.4SB3 
.6003 


0,1 
O.t 
0.0 
O.fi 

0,1 

o.s 

0.0 
0.3 
O.fi 

0.8 

O.fl 


.0040  .0000' .&S&S     O.T 


Averages  by  Tears, 


^ 

isas*  1 

. 

«A0  ,J  3.05 

K13 

'.ooao.oiTS 

,0132 

.0046  .68  ,  .0150.0003;       ^     1     - 

- 

im  1      - 

- 

Los  ,   S.70 

1.19 

'  .0110  .0303 

.0238 

.0065  .53     .00371. OOQSj       >    j     - 

- 

^"^ 

- 

.70  h  i.m 

1.76 

.0065.0240 

.0178 

.0071    .54     .0166 

.O002|       -       1.3 

- 

im  ■       - 

- 

.70      3.07 
.63  ,   4.07 

\.m 

.0027.0274 

.0171 

.0003   .50 

1 
.0100 

.0000:'      -       O.T 

- 

im          . 

' 

1.41 

,0051  .0237 

-BITS 

.0039 

.01 

.0093 

.00011'      -    I  o.« 

18»3    '1          - 

- 

.56      3.81 

1.61 

'.0053.0211 

.0172 

.0013 

.61 

.0131 

.0001 

.5033  1  O.S 

- 

U«              - 

- 

.m      4.36 

].n 

'.OOSiO.0229 

.0107 

.0062  .61 

|.0O53 

.ooog 

.£069  ,  0.8 

- 

3805      ' 

- 

,06      1.25' 

IJ7 

'  .O0O8^03Cil 

.0187 

.0114  ,.05 

.0010 

1 

.OOtiO 

.5558  ,  O.T 

•  November  and  December. 


Note  to  aDalyses  of  1805  :  Odor,  distiDctly  vegetable ;  In  January  and  February,  also  nnplpaoant,  acd 

from  March  to  August,  Inclusive,  disagreeable. The  samples  were  collected  from  the  reservoir. 

For  heights  of  water  in  this  reservoir  see  table  on  page  £86. 
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^1 

QUTNCT.              ^H 

Microscopical  Examinalion  of  Water  from  the  Storage  Reservoir  of  the  Quincy           ^^| 

Water  Works, 
[K ambflr  o|  orf«aUmB  per  otjbJc  ©otjUmotof,) 

^B 

■ 

11405. 

■ 

Jan. 

Ftb. 

Mar.' 

Apr. 

May 

Jaoe. 

Alii. 

Atig. 

S»pt 

Oct, 

Wov. 

^H 

Dtty  of  examlnatloD,       .        .        .23 

S7      29 

2i 

2» 

2d 

1 

BO 

28 

80 

20 

^1 

Namb«T  of  tAiiiploi        .       *       .    \Z^m 

ia88$1404B 

14207 

I4S81 

14640  147S8 

1 

140S1 

1&247 

IftWO  1M25 

^H 

PLANTS. 

1 

^1 

Dlatomacets»    .       *       <       * 

» 

D 

1 

10 

m      FB4 

n 

1CB 

44 

r 

B3 

^1 

I                       Adt^-ri.^npllo,     ,        >        .        . 

0 

0 

2 

^  1       ^ 

6 

m 

18 

0 

1     ft 

^H 

I                       iHntoinw, 

0 

0 

0 

3          0 

0 

<} 

3 

0 

4 

^H 

1                     Morotira 

0 

0 

e 

ft          0 

4 

0 

0 

6 

0 

^^1 

1                     libllbX,'        \       \       \        \ 

0 

1 

s 

SflO  II     780 

1ft 

1 

34 

2 

fr4 

^^B 

0 

0 

IS 

4«         14 

t 

0 

2 

0 

0 

^^1 

\             AlfifflB 

0 

H 

0 

SB 

0 

tz 

m 

0 

1 

IB 

^H 

^^^            Copferra,  .       .       -        .       . 

0 

44 

0 

M 

0 

0 

0 

0 

1 

1 

^H 

^^H            Prot<icf)ccui 

0 

0 

0 

0 

0 

10 

soe 

0 

0 

6 

^H 

^^f            KapbidtutD,       .... 

0 

0 

0 

0 

0 

62 

0 

0 

0 

13 

^H 

Fun^,  Crfsootbrti,      . 

0 

fl 

B 

' 

0 

B 

% 

0 

SB 

4B 

0 

^H 

1                                 ANIMALS. 

^1 

1            Infusoria 

41 

lillO 

lit 

IBB 

73 

166 

m 

IBf 

182 

0 

t 

^H 

\                      DtnobryoD,        *        ■        *        . 

0 

BIO 

0 

5 

S 

0 

0 

0 

0 

0 

0 

^^1 

%                    )>lDohryoD  caifi«,     . 

0 

68 

44 

toa 

4 

0 

a 

0 

0 

0 

0 

^^1 

^H                Uunai.; 

0 

0  1      0 

0 

0 

0 

0 

2 

0 

0 

0 

^H 

^^H            Th.iinnldfum 

0 

0 

0 

0 

s 

0 

1 

0 

0 

0 

l> 

^^1 

^^r            FiFrldluium 

4B 

3SI 

es 

»6 

04 

256 

284^ 

180 

142 

0 

2 

^H 

1          Vermes 

0 

0 

1 

B 

1 

B 

4 

) 

t 

0 

r 

^H 

^^_              Anur«^ 

0 

0 

0 

0 

0 

0 

9 

0 

0 

0 

1 

^H 

^K             PolymUira 

0 

0 

1 

0 

I 

0 

0 

0 

0 

0 

0 

^H 

^^H            KotAiurlAD  ora. 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

^^1 

^^              KoUfcr 

0 

0 

0 

0 

0 

0 

0 

1 

2 

0 

0 

^H 

1             MUc^Uonmut^ZoH^a^*        *       < 

1 

D 

IM 

0 

0 

8 

B 

B 

BO      BO 

•i>    ■ 

r                          TOTAI, 

1 

48 

i.no 

4Sfi 

BOO 

tftl 

i,m 

IBB 

714 

814     188 

84 

•   ■ 

^^1                Chemical  Examination  of  Water  from  Blue  Hill  Eiver^  Brainlre 

■ 

^^                                                                                  {V»rtM  per  tOO^OOO.) 

■ 

:; 

1 

ArFi(Aiu}»c«. 

RRftnuK  oar 

EVAPOIU-     1 

Tiusr. 

AMUOSfU. 

1, 

KiTKUOCX 
At 

1 

1 

f 

1 

1 

1 

1 

r 

i 

Albamlikold.    1 

^ 

s 

1 

1 

1 

li 

1li»l». 

■ 

um 

Juiyao 

v.iiigiit. 

siiBbt.     *e» : 

4.16 

].0& 

.ooto 

.02S0 

.0238 

.0022 

.M 

,0070 

.0000 

•"" 

±'   ■ 

Odor*  faintly  Teg«!at>l«,    Tba  aaropi*  wm  collif<3iod  froca  lli«  river  at  tbe  poiot  where  It 

croeMd               ^^H 

^^^^1 

MicroBcofiical  Examination, 

^^1 

Tlie  aitmber  of  organlama  per  eoblo  eeoUoiatar  louod  Id  thla  aamplo  htm  182, 

^ 
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QUINCY. 

Table  showing  Heights  of  Water  in  the  Storage  Reservoir  of  the  Quincy  Water 
Works  on  the  Following  Dates  during  1895* 

[High-water  mark  la  80.71  feet  above  dty  l>aae.] 


1S»3. 


HelghU 

above  Cltj 

Bam. 


Heights 

aboYvttty 

Bate. 


Jan.    1,  , 
Feb.    1» 
March  1,  . 
April  1, 
May    1,  , 
Jane   4,  . 


Feet. 
86.71 


80.71 
80.71 
80.71 
80.71 
80.44 


July  1. 
Aug.  1, 
Sept.  1, 
Oct.  1, 
Nov.  1, 
Deo.  1, 


Feet. 

84.08 


8S.10 
80.47 
77.87 
80.30 
86.80 


Water  Supply  op  Randolph  and  Holbrook. 

Chemical  Examination  of  Water  from  Oreat  Pond  in  Randolph  and  Brainiree. 

fPartu  per  100,000.1 


i 

1 

Rksidub  oh 

1 

§ 

ArPKASAlfCB. 

Evapora- 

Ammonia. 

NITROOKN 

tion. 

▲8 

s 

1 

' 

»ld. 

3 

c 

£* 

j      AHniraJnf 

1 

B 

c 
5 

urbhllty. 

1 

o 

5  1 
1 

i 

1  Va 

1 
1 

1 

2 

i 

1 

t 
1 

S3 

y; 

1        h 

* 

^ 

H 

U,    \     HI     i5    )  «     ■ 

!  w 

5Z5 

K  j 

O 

s 

1  IN93. 

1 

i            1           1 

1 

145S8 

July    S 

Slight. 

Slight. 

.63 

3.75 

1.90 

.0004 

1 

.0UK),.0172 

1 

.0018 

|.S 

.0050 

.0000 

.5767 

1 

1.4 

Odor,  very  faintly  vegetable,  growing  stronger  on  heating. The  sample  was  collected  from  a 

faucet  in  Ilolbrook. 

Microscojncal  Examination. 

Diatom icew,  Cyr/o^«//<i, 3;  Cymbelldtl;  Fragilariat2\  3Ielo9ira^2\  Pinnularia,l,  Cyanophyceae, 
AnafHPna,'2(i\  Clathrocystis^  1;  MicrocyHtiStb,  Algsc,  Glotocapm,  1;  /Vo/ococcu«, 41.  Fungi,  CrenothriXt 
7.    Total,  84. 


Water  Supply  of  Reading. 

The  advice  of  the  State  Board  of  Health  rehitive  to  the  purifica- 
tion of  the  public  water  supply  of  the  town  may  be  found  on  pages 
41-45  of  this  volume.  The  results  of  analyses  made  during  the  in- 
vestigation may  be  found  on  pages  297-300  of  the  annual  report  for 
1894. 
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I. 


READING* 

Chemical  Examination  of  Water  from  the  Filter-golkry  ofifie  Beadi7)g  Water 

Works, 

[Parti  p«r  100,000.] 


^ 


1M18 
11778 


14091 
142AB 


» 


14003 

14780 

leooo 


IMOO 
1M78 


At. 


J 

I 


Jul.  7 

F«1>.  7 

litf «  6 

Apr.  3 

Umf  7 

jQat  ft 
Jtllj    10 

Aag.  7 

Sept.  4 

0«t.  « 

Kov.  T 

Dm.  4 


Arr  EASAXCK. 


milky* 
Dljtlnct. 

.  DUClnct. 

Dlallnct. 

DiitlDCt. 

Dlitlnet. 

DUtLnct, 
Decldwl. 

DecId(^d, 
raUky. 

Dbtlnct, 
milky 

D»;ldt>d. 
milky. 


flOHQ. 

wbtt«. 
Slight. 

CODI., 

floc^ 

floe. 
SHgbi. 

ruity. 
Cons., 

floe. 

yeUow. 
Cona., 
ru«ty. 

COD«  , 

floe. 
Cona.^ 

riiiity. 
Cool, 

while. 


0.04 
O.OO 
1. 10 
t.OO 
t.30 
t.lO 
0*50 

o.as 

0.40 
0.40 
0.10 

o.so 


0.01 


it 
II 


17  .TO 
10.  TO 
18.80 
1ft. 40 
14.00 
IS.  80 
10.80 

0.00 
10.80 

8.30 
18.90 
14.30 


AKMoyi4. 


.O0T2 
.0088 
OMO 

oooe 

.008S 
.OlSO 
.0082 
.0000 
.0074 
.DQ08 
.0110 
,0110 


18.88    .0088   .0114 


JS 

^ 


.0122 
.0128 
.0X60 
.0116 
.0148 
.0102 
.0104 
.0008 
.0102 
.0070 
.0086 
.0088 


l.OO 
1.0'2 
0.B4 
0.78 
0.74 
0.73 
0.60 
0.84 
0.00 
0.01 
0.48 
0.4ft 


KiTKoam 


.OO&O 
.0070 
.0080 


DOW 


.0000 
.0090 
.0070 


OOOO 
0000 
.0000 
0001 
0001 
.0000 
OOOO 
0000 
.0001 
OOOO 
.0000 
.OOOO 


0.72     .0048    .OOOO    .4446 


5 

s 
m 
P 

I 


.3864 

.4810 
.frTSe 
.3627 

.8088 

.8871 
.4^0 
.3823 
.3133 
3I9S 
.3T&0 


7.0 
7.8 
8.0 
6.7 
5.3 
4*0 
S.8 
3.0 
8.8 
3.7 
8.8 
6.4 


.1000 
.3000 

.2100 
.1700 
.MOO 

.0780 
.1300 
.1480 
.1850 
.4400 
.4000 


6.6  .2277 


Averages  by  Fears. 

1801 

-        !o.,3t 

12.96 

.0018 

.0088 

.43 

.0004 

.oocn 

8.1 

^ 

1802 

« 

-         0-44 

0.25 

.0042 

.0073 

.54 

Mini 

.DCtOl 

_ 

3.4 

«, 

. 

i«ioa 

. 

!0.64 

10.08 

.0084 

.O08T 

.frO 

1.0032 

.0001 

.3407 

3.9 

.1281 

* 

1894 

_ 

0.44 

12.78 

.0048 

.0107 

.8H 

!.0(»29 

.OOOO 

.a&09 

8.0 

.2644 

'^ 

180S 

" 

0.61 

18.88     ,0088 

.0114 

.72 

1.0048 

1 

.0000 

.4446 

8.8 

.2277 

Ktin  to  MialjMa  of  1808 :  Odor*  vefttAbl*  o?  mam.    Da  luMitliig,  Iha  odor  beeune  DDplew&at  la 
w&99ni  of  tbo  umplcs. The  sjuupLoi  wef«  oollaeted  frooi  a  fiacat  ftt  tlw  pumping  itatloti. 


Microscopical  Examinalion  of  Water  from  the  Filter-gallery  of  the  Beading  Water 

Works, 

[Natiib«r  of  organltmft  p«r  cubic  e«ntlniei«r.] 


^ 


ISOII. 

,«. 

FMk 

ICar. 

Apr 

IU7. 

Jaot. 

Ittlf. 

Aog. 

StpL 

Oct 

KO.. 

D«. 

Dmf  of  esmnlbAlloe,  , 
If  amb«r  of  mm  pie,    • 

8          0 

1881B  18778 

8 

13888 

4 
14001 

a 

14389 

7 

14888 

11 
14802 

8 
14780 

7 
18000 

11 

15348 

11 
15490 

8 

38878 

PLANTS- 
Funff  1,  Creuothrtx, , 

i 

64   1,000  f^m 
1 

1,180 

urn 

8,aoo 

#,oco 

n,m 

10,000 

11,000 

um 

2,380 
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revere  anb  wutthrop. 

Water  Supply  of  Revere  and  Winthrop.  —  Revere  Water 

Company. 

The  works  of  the  Revere  Water  Company  for  obtaining  a  supply 
of  ground  water  at  Cliftondale,  Saugus,  were  enlarged  in  1895  by 
sinking  fifteen  additional  2}-inch  tubular  wells  in  the  immediate 
vicinity  of  those  driven  in  previous  years,  forming  an  extension  of 
the  original  system.  The  total  number  now  connected  with  these 
works  is  67. 

The  rapid  increase  in  the  amount  of  chlorine,  residue  on  evapora- 
tion and  hardness  in  the  water  of  the  wells  located  at  Revere,  which 
has  been  mentioned  in  previous  reports,  still  continues,  as  may  be 
seen  in  the  table  of  yearly  averages  of  analyses  given  below.  It  will 
be  noticed  in  the  table  of  monthly  analyses  in  1895  that  the  water 
deteriorated  rapidly  during  the  months  when  there  was  the  greatest 
draft  upon  the  wells,  owing  to  the  infiltration  of  sea  water. 

Chemical  ExamincUion  of  Water  from  the  Wells  of  the  Revere  Water  Company  at 

Revere, 

[Parts  per  100,000.] 


f 

^ 

Afpbarakcb. 

il 

1^ 

Ammoxia. 

i  i 
1 

MITHOQBM 
A8 

1   i 

B 

a 

Co 

s 

i 

c 

5 

s 

•5 

1 

i 

1 

2 
"o 

< 

i 
1 

1 

1 

IM95 

. 

1 

13636 

JaD. 

8 

SllKht. 
milky. 

CODB., 

rusty. 

.06 

59.20 

.0002 

.0018 

18.36 

'  .0700 

1 

.0003 

i.0312 

27.0 

.0470 

13944    Mar. 

6 

None. 

None. 

.02 

63.80 

.0000 

.0000 

20.95 

.0230 

.0012 

.0308 

29.0 

.0050 

14097  lApr. 

3 

None. 

V.Blitibt. 

.00 

65.10 

.0000 

.0004 

2t).90  1 

.1400 

.0025 

.0462 

30.0 

.OOnO 

14203 

May 

7 

Nooe. 

None. 

.00  1 

69.70 

,.0002 

.0006 

21.70  ' 

.O.V)0 

.0033 

.0308 

27.0 

.0070 

144:11 

June 

5 

None. 

None. 

.00 

91.80 

'.0000 

.001 K 

:n.()5  1 

.UKX)    .WI4 

.0418 

40.0 

.IHi.M) 

14612 

July 

^^i 

None. 

None. 

.00 

108.30 

j.oooa 

.0008 

.38.60 

.1200  \.(H)V.i 

.06.32 

49.5 

.0000 

14791 

Auk. 

None. 

None. 

.00  1 

143.50 

.0000 

.0010 

I47.8O 

.1000  ,.0015 

.1014 

64.6 

.0100 

15Ui2 

Sept. 

4, 

None. 

None. 

.00  , 

154.30 

,.0()00 

.0010 

157.50 

.03^)0    .0013 

.0702 

48.5 

.0040 

15319     Ocl. 

7l 

Non«. 

None. 

.00  ! 

158.90 

'.0002 

.(Km 

64.00  1 
54.00  ' 

.0330    .0015 

.0874 

75.0 

.0070 

15497 

Nov. 

7, 

niHtlnct, 

Blisht, 

.10  , 

150.20 

.0002 

.0024 

.0200    .0008 

.  1232 

66.5 

.0300 

clayey. 

earthy. 

30.42 
36.84  1 

. 

15688 

Deo. 

5. 

DlMilnct, 

Cons  , 

.10  1 

87.20 

:.ooi2 

.0034 

.0460    .0C05 

.1030 

43.0 

.0120 

! 

clayey. 

earthy. 

1 

1 

' 

Av.. 

.02  1 

104.73 

.0002 

.0012 

.0652    .0014 

.0663 

45.5 

.0120 



Averages  by  Years. 


1887*  ll 

. 

_ 

1888     ; 

18891  1 

« 

« 

« 

_ 

1890t  • 

. 

. 

1893     1 

. 

- 

1894     ' 

- 

- 

1895     1 

- 

- 

.00 
.00 
.00 
.00 
.00 
.03 
.02 


22.17    1.0002    .0016 

--  --    '   " ,.0022 

1.0016 


22.6 
I  22.72 

I  50.29 
91.99 
104.73 


.0001 
1.0000 
.0008 
1.0002 
'.0004 
1.0002 


.0012 
.0019 
.0011 
.0012 


3.37 
8.49 
3.28 
3.3M 


.1670 
I  1288 
1.1.330 

.1750 


.0022 
.0027 
.0i>24 


13.05  1.0907  .0019 
30. SO  .0963  .0013 
36.84  1.0662  .0014 
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t  January  to  May.  I  March. 

The  samples  were  collected  from  a  faucet  at  the  pump- 


•  Juno  to  December. 
Note  to  analyacB  of  1895  :  Odor,  none 
iDg  station. 

Microsropira I  Examinalio n . 

Crenolhrlx  wbb  found  In  the  namplrw  c  'llectcd  In  January,  March,  April,  November  and  December, 
the  largest  number  per  cubic  ceuiimuiur  being  676,  iu  January. 
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BEVEBE  AND  WINTHROP. 

Chemical  Examinalion  of  Water  Jram  Tubular  Wells  of  the  Revere  Water  Company^ 

at  Cliftondale,  Baugua, 

[Pftrto  per  100,000.] 
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NoTB  to  aDKlyseii  of  1895 :  Odor,  none  The  tamplee  were  collected  from  faaceta  In  Revere  and 

Baugua  supplied  wholly  from  the  Saugue  welle. 


Microscopical  Examinalion. 

No.  13791.  Ymui^,  Crtnothrix,  ^, 
No.  14098.  Fungt,  Crmothrix,  2. 
No  organisms  were  found  in  the  other  aamplee. 
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BEYEBE  AND  WINTHBOP. 

Chemical  Examination  of  Water  from  Brooks  in  Saugus. 

[ParU  per  100.000.1 
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Odor  of  the  flret  two  eamplee,  distinctly  vegetable  and  moaldy ;  of  the  last  two  faintly,  vegetable. 

The  flret  sample  was  collected  from  Crystal  Brook,  near  the  corner  of  Howard  and  Main  streets;  the 
second  sample,  from  a  tributary  of  Crystal  Brook,  near  the  comer  of  Howard  and  Main  streets;  the  third 
sample,  from  Long  Pond  Brook,  at  the  point  where  it  crosses  the  Newburyport  turnpike;  the  last  sample, 
from  a  brook  at  the  corner  of  Essex  and  Vine  streets,  above  the  point  where  it  Joins  Long  Pond  Brook. 

Microscopical  Examination. 

The  total  number  of  organisms  per  cubic  centimeter  found  in  these  samples  was  as  follows :  No. 
16&98,  4;  No.  16599, 165;  No.  15000, 120;  No.  15001,  283. 

Water  Supply  op  Hookland. 

(See  Abingion.) 

Water  Supply  of  Rockport. 

Population  in  1895,  5289.  The  works  are  owned  by  the  town 
and  were  completed  in  the  early  part  of  1895.  The  source  of  supply 
is  Capo  Pond,  situated  in  the  southern  part  of  the  town.  The  area. 
of  the  pond  is  40  acres  and  its  maximum  depth  is  said  to  be  about  26 
feet.  The  pond  has  a  watershed,  including  the  area  of  the  pond, 
of  214  acres,  which  contains  a  very  small  population.  Water  is 
pumped  from  the  pond  to  the  town  and  to  an  open  iron  tank,  30  feet 
in  diameter  and  GO  feet  in  height  and  having  a  capacity  of  317,000 
gallons,  located  on  Great  Hill.  Distributing  mains  are  of  cast  iron 
and  service  pipes  are  of  wrought  iron  lined  with  cement. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Rockport 
relative  to  the  use  of  this  pond  as  a  source  of  public  water  supply 
may  be  found  on  pages  45-47  of  the  annual  report  for  181>3. 

A  further  communication  from  the  State  Board  of  Health  to  the 
town  of  Rockport  relative  to  the  pollution  of  the  water  of  the  pond 
by  waste  matters  from  a  glue  factory  may  be  found  on  page  65  of 
the  annual  report  for  1894. 
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ROCKPORT. 

Chemical  Examination  of  Water  from  Cape  Pond,  Bockporl, 

[Parti  per  100.000.] 
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NoTi  to  analyaea  of  1806:  Odor  of  the  leoond  Munple,  nona;  of  the  others,  faintly  vegetable. 
The  Bumplea  wore  collected  from  the  pond. 

Microscopical  Examination  of  Water  from  Cape  Pond,  Rockport. 

[Namber  of  organUms  per  eabie  centimeter.] 
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RTJTIiAND. 

Rutland. 
The  advice  of  the  State  Board  of  Health  to  the  town  of  Rutland 
relative  to  taking  the  water  of  Muschopauge  Lake  as  a  public  water 
supply  may  be  found  on  page  46  of  this  volume.  The  results  of  the 
analyses  of  two  samples  of  water  collected  from  the  lake  are  given 
below. 

Chemical  Examination  of  Water  from  Muschopauge  Lake,  Rutland. 

[Paru  per  100.000.] 
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Odor,  very  faintly  vegetable,  and  in  the  last  eample  alto  dleagreeable.  The  odor  became  Btrooger  on 
heating.  ^—  The  aamplea  were  collected  from  the  lake. 

Microscopical  Examination. 

No  organisms  were  fonnd  in  the  first  sample;  In  the  second,  an  insignificant  nnmber  was  found. 


Water  Supply  op  Salem  and  Beverly. 

The  capacity  of  the  sources  of  water  supply  of  the  cities  of  Salem 
and  Beverly  was  increased  in  1895  by  the  construction  of  a  reservoir 
on  Longhani  Brook  and  a  conduit  line  to  convey  the  water  from  this 
reservoir  to  Wenhani  Lake.  The  area  of  the  Longham  Brook  Reser- 
voir is  43  acres,  and  its  capacity  about  55,000,000  gallons.  It  is 
long  and  narrow,  its  length  being  6,500  feet  and  its  average  width  a 
little  less  than  300  feet.  Its  greatest  depth  is  about  8.5  feet.  The 
area  flowed  contained  considerable  meadow  land,  and  was  prepared 
for  the  storage  of  water  by  clearing  away  the  trees  and  hushes,  but 
the  soil  was  not  removed.  The  drainage  area  of  Longham  Brook, 
above  the  dam,  is  about  3.3  square  miles,  and  it  contains  a  small 
populaticm. 

The  pipe  leading  from  the  reservoir  to  Wenham  Lake  is  36  inches 
in  diameter  and  4,900  feet  in  length.  Its  upper  end  is  5  feet  below 
the  high-water  mark  of  Wenham  Lake.  It  discharges  into  the  lake 
at  a  point  about  200  feet  from  the  easterly  shore,  near  the  outlet,  and 
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7  feet  below  high  water.  At  the  time  of  introducing  water  from  tho 
Longhnm  Brook  Reservoir  into  Weiiham  Luke,  Jan.  23,  1895,  the 
water  in  the  lake  was  19.27  feet  below  higb-water  mark,  and  on 
May  18,  1895,  the  reservoir  became  full  for  the  first  time  since 
April  29,  1891. 

Analyses  of  Bamples  of  water  from  Wenhnm  Lake  and  Longham 
Brook  Reservoir  are  given  below. 

As  will  be  seen  by  the  table  of  averages  by  years,  the  average 
color  of  the  water  in  Wenhara  Lake  in  1893  was  much  greater  than 
in  previous  years. 


ChemictU  ExamUiaiion  of  Water  from  Wenham  Lakt^  in  Beverly  and  Wenham. 

[Partii  fier  100,030.] 
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SALEM  AND  BEVERLT. 

Microscopical  Examination  of  Water  from  Wenham  Lake^  in  Beverly  and 

Wenham. 

[N'amber  of  orgaolBinB  per  cnble  eeotlmeter.] 
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SAIJSM  AND  BEVERLY. 

Microscopical  Examination  of  Water  from  Longham  Brook  Reservoir^  in  Beverly 
and  Wenham  —  Concluded. 

[N^amber  of  orgaoiama  per  cable  centimeter.] 
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12 
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Table  shounng  Heights  of  Water  in  Wenham  Lake  on  the  First  of  Each  Month  in 

1895. 

[Note.  — High-water  mark  is  30  17  feet.] 


Date. 


Height  of 
Water. 


Jan.     1. 

l)>t93. 

Feb.     1, 

March  1, 

April    1, 

May      i: 

June     1, 

Feet. 
19.17 

21.58 

22.21 

26.73 

29.50 

29.79 


I 

July  1, 

I  Aug.  1, 

j  Sept.  1, 

I  Oct.  1, 

Nov.  1, 

Dec.  1, 


Height  of 
Water. 


II 


Ffpt. 
28.90 

27.98 

27.08 

26.04 

26.08 

27.50 


Water  Supply  of  Saugus. 
(See  Lynn.) 
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SHARON. 

Water  Supply  op  Sharon. 

The  works  of  the  Sharon  Water  Company  wore  purchased  by  the 
town  Oct.  3,  181)5. 

C%em»caZ  Examination  of  Water  Jram  the  Well  of  the  Sharon  Water  Works, 

[Paiti  per  100,000.] 


AFFUUIT<7S. 

i 

Amn^isnA, 

s 

}4JTfHJ«lt|l 
A8 

J 

1 

ya 

6 

1- 

1 

1 

i 

,1 
r 

1 

1 

1 

14S15 

IMS. 

Jalf    8 

.00 
.00 

10,00 
1,70 

,0001 
.0000 

-oooa 

.0000 

.08 

.IMO 

,aooo 

*o«» 

.0000 

,0M0 
,0000 

2.* 
3.1 

.DODO 
,0000 

Averages  by  Tears, 
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*  Jane  to  December. 
$  August. 


t  Janaary  to  If  ay. 
II  July. 


X  March  and  September. 
TT  June  and  July. 


Non  to  analyeee  of  1805 :  Odor,  none. The  earn  plea  were  collected  from  a  faucet  at  the  pump- 

log  >UUon  while  pumpiog. 


Microscopical  Examination, 

No  organi>m>  were  found  in  the  flret  eample;  in  the  laat  eample  an  inaigniflcant  number  waa  found. 
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SHEFFIELD. 

Sheffield. 

The  advice  of  the  State  Board  of  Health  to  H.  S.  Andrews  and 
others,  of  Sheffield,  relative  to  taking  the  water  of  certain  springs 
in  that  town  for  a  public  water  supply  may  be  found  on  page  46  of 
this  Yolume.  The  analyses  of  samples  of  water  collected  during  the 
investigation  of  the  proposed  sources  of  supply  are  given  below. 

Chemical  Examination  of  Water  from  Various  Sources  in  SheffiekL 

[P»ru  per  100,000.] 
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Odor  of  the  flret  eample,  none;  of  the  others,  very  faintly  vegetable.  Oo  heating,  the  odor  of  No. 
13615  became  decidedly  vegetable  and  unpleasant.  —  The  aamplee  were  collected  as  follows :  No. 
135S3,  from  Smith's  spring,  near  the  Junction  of  two  brooks  above  the  road  from  Bhcffield  to  Hartsville; 
No.  13617,  from  Clark's  Brook,  Just  below  the  Junction  of  three  small  brooks,  a  short  distance  north  of 
Smith's  spring;  No.  13618,  from  Pool  Brook,  below  the  springs  and  just  above  the  road  to  Flartsvillo;  No. 
13616,  from  Iron  Brook,  Just  above  Three-mile  Pood;  No.  13615,  from  Iron  Brook,  below  Three-mile 
Pond  and  Just  below  a  small  mill-pond  furnishing  power  for  a  saw-mlll. 


Microscopical  Examination, 

The  total  number  of  organisms  per  cubic  centimeter  found  In  these  samples  was  as  follows:  No. 
18583,  i;  No.  13617, 10;  No.  13618, 18;  No.  13616,  24;  No.  13615,  55. 


Shirley, 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Shirley 
relative  to  taking  water  from  Leatherboard  Pond  in  that  town  as  a 
public  water  supply  may  be  found  on  pages  46  and  47  of  this  volume. 
The  results  of  analyses  of  samples  of  water  from  several  sources  in 
the  town,  collected  during  the  investigation  of  proposed  sources  of 
supply,  are  given  below. 


JoT 


EXAMINATION  OF  WATER  SUPPLIES. 


2S 


: 


SHIBLEr. 
Chemical  Examination  of  Waier  from  Ttimer*s  Pond,  Fort  Pond^  Bow  Brook  and 

the  Shir  let;  Reservoir. 

[Parts  per  IQO.OOn.] 
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OdoT  of  ibeflrft  ttirM  snd  lut  ramplei.  fKtntty  T«g«ublo;  of  the  founh  •uttiplet  d1«llt)ctty  vc^mbla 
and  mouldy.  ^^Tb«  •mm plea  wi«re  coliect«d  a*  follows  :  No.  1654'J,  from  Turner's  Potid^  ticAr  the  easterly 
•bora;  No*  IfrMJii  from  Fort  Pond,  at  1t« outlet;  No.  l£<fr4S,  frooi  How  Brook,  about  a  tuJle  below  Turner'a 
FoDd  and  Jnal  abort  Leaiherbonrd  Pood ;  No.  1&644,  from  I^atherboard  Food,  a  amall  mill-pood  oa  Bow 
Brook^  at  tla  ontt«t;  No.  1&M8,  from  Sblriey  reaarrolri  near  Lb«  dam* 


Microicopical  Examination  of  Water  from  Turner^s  Potid,  Fort  Pondt  Bow  Brook 
and  the  Shirley  Reservoir. 

[Vombor  of  orgnnlamB  per  eabto  eenllmeter.] 
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SHIRL.CY. 

Microscopical  Examination  of  Water  from  Tumer'*$  Pond^  Fort  P<mdj  Bow  Brook 
and  the  Shirley  Reservoir  —  Concluded. 

[Nnmber  of  organlwDBS  per  coble  eeotimeter.] 
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0 

Total,  ••*•..... 

17« 

1,9» 

749 

02 

800 

Water  Supply  or  Someryille. 
(See  Boston,  Mystic  Works,) 

Chemical  Examination  of  Water  from  a  Spring  at  Winter  Hill,  Somervitte, 

[Parta  per  100,000.] 
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Odor,  none. The  mimple  wna  collected  from  an  iron  pipe  »et  in  a  spring  near  the  Winter  Hill 

station  on  the  Boston  &  Maine  iiailroad  in  Bomervllle. 

Microscopical  Examination, 

No  organisms. 

Spencer. 

Chemical  Examination  of  Water  from  a  Stream  flowing  from  Brook's  Pond,  Spencer, 

[Parts  per  100,000.] 
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Odor,  very  faintly  vegetable,  becoming  ranch  stronger  on  heating. 

Microscopical  Examination, 

D\aXotnacem,  Atttfrionellatld',  Cj/clot€lla,S',  //imantidium,!'  Afelorirat^;  Si/nedrOtZ;  TabellariOt 
ion.  Cyanophyceie,  Jnd/xmtt,  7.  AXv^^ArthrodftmuH^X',  RaphidiumtA\  Scenedettmun,!.  Infnitorla, 
J>iuoftryon  ca8tBt9^\  Peridiniwnfl',  Trachelomonastl',  VoriioeUatZ,    Vermea,  i\>/^r<Ara,  1.    Total, 

333. 
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SPRINGFIELD.             ^^H 

Water  Supply  of  Springfield.                                    ^f 

Chemical  Examination  of  Waierfrom  the  Receiving  Basin  of  the  Sprinqfitld  Woier          ^H 

Works^  at  Ludlow*                                                             ^^^ 
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^^              KoTK  to  HiiKlyaM  of  1995!  Odor,  vegoUblOi  oeeatlonkllj  mouldy. Tlifl  Minplet  were  eollccted  la              ^^H 

^^K      Ikt  giM-boQM.    A  porUoa  of  ibt  WKter  r«oelT«d  IqU)  iJ3l*  biiAlD  comM  from  Ludlow  Ke««nrolr.                            ^^| 
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SPBINOFIEIiD. 

Microscopical  Examination  of  Water  from  Ludlow  Reservoir j 

Springfield. 

The  number  of  organisms  found  in  the  snmples  of  water  collected 
from  Ludlow  reservoir  in  the  months  of  January,  February  and  June 
was  insignificant.  In  March,  April  and  May  the  samples  contained 
respectively  3,850,  1,065  and  1,590  organisms  per  cubic  centimeter, 
consisting  almost  wholly  of  Dinobryon  or  Dinobryon  cases.  The 
results  of  the  microscopical  examination  of  samples  collected  during 
the  remainder  of  the  year  are  given  in  the  following  table :  — 


Microscopical  Examinalion  of  Water  from  Ludlow  Reservoir, 

[Number  of  organUmB  per  cable  eentimeter.] 
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SPRINGFIELD. 

Microscopical  ExamincUion  of  WaUr  from  Ludlow  Reservoir  —  Concluded. 

[ITamber  of  organisms  per  onbio  oentlmeter.] 
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Chemical  Examinaiion  of  Water  from  a  Faucet  in  SpriuQfield  supplied  from  the 

Springfield  Water  Works, 
[PsrU  per  100,000.] 
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Odor,  fiiiDtly  vegetable,  becomlDg  stronger  on  beating.— ^ The  sample  was  colleoted  from  a  faucet 
at  tbe  office  of  the  water  works. 


Microscopical  Examinaiion, 

Diatomacen,  AtUrionella,  1.    Infosoria,  Peridlnium,  1.    Total,  3. 
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SPRINGPTELD. 

Table  shaunng  Heights  of  Water  in  Ludlow  Reservoir  on  the  First  of  Each  Month 

in  1895. 
Note.— Htlght  of  roll  way.  S8.1  feet  above  bottom  of  reeervolr. 


Date. 


Helffht  of 
Water  abore 

Bottom 
of  ReMnrolr. 


Date. 


H-brht  or 
Water  abore 

iiottum 
of  Ketervoir. 


Jan.  1,  . 
Feb.  1.  . 
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April  1.  . 
May  1.  . 
Jane    1,  . 
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16.80 


17.1« 
16.78 
18.75 
18.40 
18.36 


July  1,  . 
Aug.  1, . 
Sept.  1,. 
Oct.  1,. 
Not.  1,. 
Dec.   1,. 


18»5. 


Pert. 
17. 6« 

17.90 

16.20 

15.25 

13.75 

18.08 


Water  Supply  of  Stockbridge.  —  Stockbridge  Water 

Company. 

Chemical  Examination  of  Water  from  Lake  Averic,  Stockbridge. 

[ParU  per  100,000.] 


1 

B 

ArfE^BAXCL 

Rwamux  OK 

ICVAl'.iltA' 
7li*K. 

AHunxiA. 

. 

AH 

5 

f 

^ 

1 

1 

i' 

t 

Alhtimlmvld,     | 

^ 

1 

?, 

i 

1 

i 

i 

s 

1  IfttS. 
im2  May  U 

1S6I7'kot.12 

! 

BMght. 
DMWed, 

OODl. 
SllgllU 

A2 

«,10 

1.50 
1,20 

.0010 
,0004 

.0274 

.0144.0008 

.oW.ooea 

.07 

,0030 
.0^70 

1 
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4<9 

Odor  of  the  first  sample,  none ;  of  the  eecoDd,  decidedly  oily.  —  The  eamplee  were  collected  from  the 
reservoir  Just  beneath  the  aarfaoe. 

Microscopical  Examination, 

No.  14292.  Dlatomacew,  ^«<tfWon<//a,  11 ;  Cyclotella,!;  Frnffilaria,  1;  Xar1cula,2;  Si/nedra,  24. 
Algte,  ScenedesmuSt  1.  Fungi,  Orenothrix,  3.  Vermes,  Rotifer^  1.  MlsccllAneous,  AcaHna,  .01; 
Zoogioia,  3.    Toiol,  47. 

No.  15537.  Diatomacese,  Asterionelln,  7.  Algae,  To/rox,  20.  Fungi,  CrenothriXt  1.  Infusoria, 
Peridiniumt  2\  Trachelomonaa,!.    Vermes,  7?o«/fr,  1.    Total,  32. 


Water  Supply  of  Stoneham. 
(See  Wakefield.) 
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STOFGnXOX. 

Water  Supply  of  Stoughton. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Stoughton 
relative  to  an  additiooal  supply  of  water  for  the  town  may  be  found 
on  pages  47-50  of  this  volume.  Analyses  of  samples  of  water 
collected  during  the  investigation  for  an  additiooal  supply  may  be 
found  on  page  316  of  the  annual  report  for  1894. 


Chemical  Examination  of  Waltr  from  the  Sianghlon  Water  Works. 

iFhrin  p^sT  100,000.] 


14034 


Titn.  27 
Mar.  24 


ArrsAttJuras. 
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Nans, 
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V.ilLghu 


Hesidub  dm 

TlOJi. 


AjtMOVlA.. 


OOOSf.OOM 
0002!. 0048 


.0034 


0014 


KiTjiOGSdt 


.0000 

.oow 
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,1T22 


Odor,  none.  A  dl»ilnclly  vegetJihlfi  odor  wju  developed  to  the  Mieoiid  eftrnplei  oo  beBttiix.  ^^>Tbfl 
drat  Astuple  wu  collected  from  m  f*acet  Ld  the  town  end  the  eeeood  froua  »  fttuool  »t  the  pumpiog 
eUtloD. 

Micnyscopieai  Examination, 

No,  1$72S,    Ko  orfADitmi. 

No.  14Q34.  DiAluinarcBi,  Diatoma^  1;  Fragttaria,  t;  MeridUm,  l\  Xavicula,  1}  8yn*drat  2. 
AJfB,  Zo^jtort;  1.    PaoKl,  Ortn<ti/tri»,  Z;  Motd§t  1,    Toi&l,  IK 


Water    Supplt   of   SwAMPficOTT    akd   Naiiant.  —  Marblehead 

Water  Company. 

In  1895  the  sources  of  supply  of  this  company  were  increased  by 
the  construction  of  temporary  works  for  drawing  water  from  a  sys- 
tem of  ten  tubular  welli?  locnted  a  short  distance  east  of  the  Swamp- 
Bcott  fstationf  in  the  angle  formed  by  the  main  line  of  the  Eastern 
Division  of  the  Boston  &  Maine  Railroad  and  the  Marblehead 
Branch.  The  wells  are  in  the  vicinity  of  a  small  tributary  of  Stacy's 
Brook,  which  flows  through  this  territory »  and  are  in  a  line  parallel 
to  the  main  line  of  the  Eastern  Division.  They  are  12  feet  apart  in 
the  line,  and  range  in  depth  from  30  to  47  feet.  These  wells  are 
from  800  to  1,000  feet  distant  from  the  wells  of  the  Marblehead 
Water  Company  in  Paradise  Road.  Between  Aug.  6  and  Nov,  2, 
1895,  about  14,500,000  gallons  are  said  to  have  been  drawn  from 
tUs  source  for  the  supply  of  the  towns. 
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8WAMP8COTT  AND  NAHANT. 

Chemical  Examination  of  Water  from  the  Wells  of  the  MarbUhead  Water  Oompany^ 

BwampsootL 
[Pvto  per  100,000.] 
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t  January  to  May. 


X  October. 


NoTB  to  analyses  of  1895 :  Odor,  none,  except  in  June,  when  It  wae  faintly  ve^tablo  and  musty. 
The  samples  were  collected  from  a  faucet  at  the  pumping  station. 


Microscopical  Examination, 

The  average  number  of  organisms  per  cubic  centimeter  found  in  these  samples  was  53,  consisting 
«f*iafly  of  Crenothrix. 
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*  June  nJid  Beptrmber.              t  JROUJiry  «Dd  Umf,  |  Deoembor,  two  uumplM. 

Note  lo  mnalyaes  of  1806:  Odor,  geaenUljr  fftlDlly  vegeUlile;  ■omttlmei  none.    In  Mmy  the  odof 

idlftiloctly  oily  oq  bcAtlng.- — The  laiaplea  were  collected  from  the  pood  Bt  the  liiUke  of  thit 
TABJitoo  Water  Worke. 
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TAUNTON. 

Microscopical  Examinalion  of  Water  from  AssawompseU  Pond,  LakeviUe, 

[Namber  of  orgmnisma  per  eubio  eeotlmeter.] 
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TAUNTON. 

Chemical  Examination  of  Water  from  Elder*8  Pond^  Lakeville, 

[Part*  per  100,000.] 
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t  May. 


t  Deeediber,  two  tamplei. 


Note  to  analysea  of  1806:  Odor,  generally  faintly  yegetable,  eoinetlmee  none.  Tbe  odor  gener- 
ally became  stronger  on  beating.  — The  aampleA  were  collected  from  tlie  pond  near  tbe  gate-bouae  of 
tbe  Taunton  Water  Worka. 
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TATJNTOW. 

Microscopical  Examination  of  Water  from  the  FiUer-baein  of  the  TaunUm  Water 

Works. 

[Number  of  orgaiiiMns  per  cubic  eentliBeter.] 
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TAUNTON. 

Chemical  Examination  of  Water  from  the  Taunton  River  ^  at  Taunton, 

[pArtfl  p«r  100,000.] 
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*  June  to  Dfieember, 

NoTS  to  aaalyiM  of  1896:  Odor,  vegetable,  •omettniM  alto  mouldy, TlMMSiplM  w«re  oolketftd 

from  \h9  riTcr,  oppo«ltetl)«  fllter^baalo  of  tbe  TauDloa  Waler  Worki. 


Microscopical  Examination* 

Tb«  ftTtng«  Qumbtr  of  orgmnlimi  ptx  cable  ccotlmtt^r  foaod  la  Lhtee  mmplu  wmm  79. 
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UXBBII>GE. 

Water  Supply  op  Uxbridge. 
Chemical  Examination  of  Water  from  a  WeU  in  the  Yard  of  Capron^a  Mill, 

[P«rti  ptr  100,000.] 
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Odor,  none ;  on  he«tlng,  faintly  nnpleaaant.  —  Water  from  this  aonroe  was  naed  at  a  mpplementary 
aapply  for  the  town  daring  iht  •ammer  of  1805. 


Mlacellaneons,  ZodgUmh  80. 


Microscopical  Examination, 


Water  Supply  or  Wakefield  and  Stoneham. — Wakefield 

Water  Company. 

Chemical  Examination  of  Waiter  from  Crystal  Lake,  Wakefield. 

[Parts  per  100,000.] 
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1?HT* 

.17 

3.73 

0.01 

.0006 

.0174 

_ 

.61 

.0043     - 

'    _ 

, 

nmf  1 

_ 

,13 

a, 00  1 

0.02 

,0009 

,0167 

- 

_ 

.48 

.0010  ,0001 

1     - 

„ 

, 

1^%^:  1 

_ 

^ 

.10 

3,60 

fl.H7 

.0000 

.0141 

.oiTpf.ooea' 

,40 

,0t0a,QO02 

_ 

_ 

_ 

- 

.25 

4.22 

1,36 

,0001 

.0371 

jiw^jmiM  1 

.D09O  .04101 

■    ^ 

l.ff 

_ 

. 

, 

.M 

4.17 

1,^ 

.0003 

.m6o 

.012t» 

, 0031 ;  .47 

,014.V.UO0l 

^ 

1.0 

^ 

IWA 

_ 

- 

.U 

S.fil 

1.27 

.0O2S 

.01)14 

.0141 

.002:1,  .57 

.011^ '.0001 

.£fi3S 

l.fl 

_ 

nsfi 

«. 

. 

-16 

4.3A 

1.20  ^ 

.0011 

.0I&6 

.0139 

,0010'-,fl7 

.OIO^'.OCIOI 

.2a7i 

1.1 

* 

lS9!i 

~ 

~ 

.18 

4.44 

1.50  1 

.0023 

.oi&s 

.0140 

.0020,  .71 

.dobtLoooo 

.2UQ 

1.1 

♦  June  to  December.  t  January  to  October.  J  January,  March  and  June. 

§  Three  In  October.  ||   May  and  November. 

Note  to  analyses  of  1895 :  Odor  of  the  first  sample,  faintly  vegetable;  of  the  second,  distinctly  vege> 

table  and  grassy;  of  the  third,  none;  of  the  fourth,  decided. The  aamplea  were  collected  from  a 

faucet  at  the  pumping  atation. 


WATnTirTTrTn    Al»m    ftTriV15TTAAf_                ^H 

MteroBCopical  Examination  of  Water  from  Crystal  Lake,  Wake^elcL                      ^^^ 

[Na[Tit>er  qF  organism*  per  cubic  centlmoUsr,]                                                                ^^^| 
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^f                                                  Walpole.                                                       ^I 

^"         The  advice  of  the  State  Board  of  Health  to  the  town  of  Walpole         ^H 

relative  to  the  introduction  of  a  public  water  supply  from  the  ground         ^H 

in  the  valley  of  Low  Brook,  a  short  distance  above  its  junction  with         ^H 

the   Neponset  River,  may  be  found  on  pages  50  and  51   of  this         ^H 

volume.     The  analysis  of  a  sample  of  water  taken  from  test  wells         ^H 

in  the  vicinity  of  the  brook,  below  Washington  Street,  is  here  given^          ^H 

Works  for  supplying  the  town  of  Walpole  ivith  water  taken  from          ^H 

the  ground  in  this  vicinity  were  nearly  completed  at  the  end  of  1895.          ^H 
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WAXPOLE. 

Chemical  Examination  of  Water  from  a  Group  of  Tubular  Test  WeUs  in  the  Valley 

of  Low  Brooke  Wdlpole, 

[Parts  per  100,000.] 
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No  organiama. 


MicroacopiccU  Examination, 
Water  Supply  of  Waltham. 


Chemical  Examination  of  Water  from  the  Well  and  Filler-basin  of  (he  Waltham 

Water  Works. 

[ParU  per  100.000.] 
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*  Where  more  tbno  one  sample  was  collected  In  a  month  the  mean  analysis  for  that  month  has  been 
used  In  making  the  average. 

t  June  to  December.  J  January  to  May.  §  July. 

NoTR  to  analyses  of  1805 :  Odor,  none. The  samples  collected  in  January,  February  and  October 

were  taken  from  the  filter-basin,  and  the  other  samples  from  a  faucet  at  the  pumping  station. 

Microscopical  Examination. 

CrenolhHx  was  present  in  seven  of  these  samples,  the  highest  number  found  in  any  sample  being  88, 
in  December.    No.  4164  was  not  examined.    No  organisms  were  found  in  the  other  samples. 
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Chemical  Examinaiion  of  WaUr  from  the  JHstribtUing 

Water  Works, 

[Pftita  per  tO(»,000.] 
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WALTHAM. 

Microscopical  Examination  of  Water  from  the  Distributing  Reservoir  of  the  Waltham 

Water  Works. 

[Namber  of  orgMilaint  per  eaUe  eratliiMtor.] 
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Water  Supply  of  Ware. 


Chemical  Examination  of  Water  from  a  Faucet  at  the  Pumping  Station  of  the 

Ware  Water  Works, 

[ParU  per  100,000.] 
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Microscopical  Ezaminaiion. 
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IJIot.  16S3T  and  15S3S  were  aol  examlDod  mlcrOMOplcally. 
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watertown  ani>  bei^mont. 

Water    Supply  of  Watertown  and  Belmont.  —  Watebtown 
Water  Supply  Company. 

Chemical  Examination  of  Water  from  a  Faucet  in  the  Pumping  Stalion  of  the 
Watertown  Water  Supply  Company. 

[Parta  per  100,000.] 
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vember and  December,  faintly  vegetable. The  aamplea  were  collected  from  a  faucet  at  the  pumping 

station. 
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WATBBTOWX  AND  BELMONT* 

Microscopical  Examination  of  WaUr  from  a  Faucet  in  the  Pumping  Slation  oj 
the  WtUertotvn  Water  Supply  Company. 

[Kamber  of  orginliaii  pof  cubtc  centlEsieUir.] 
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Chemical  Ezaminalion  of  Water  from  a  Faucet  in  Waterloum,  supplied  from  the 
Works  of  the  WaUrtown  Water  Su^^ply  Company. 

[F^TU  p«r  100,000.] 


14IIS 


14«04 

147iS 


At.* 


Jvx.  7 

Fftb.  6 

IfAr.  fl 

Apr.  8 

Mmy  7 

Juao  6 

Julj  10 

Ang.  7 


APl-KAkAHOll, 


milky, 
Noo«. 
No  DO. 

None. 
None. 
BJIght, 

mUky, 
Kon*, 
V.Rlliehi, 

rallkf. 
Blight. 

milky. 
Dlsltnrl^ 

milky. 
Blight. 

ml  Ik  J. 
Blight, 

milky. 
Docldod, 

allky. 


Nona* 
None. 

NODO. 

None. 
Notio. 
None. 

V.  •light. 

V.Bllgllt. 


8tl«lit» 
mity, 


.08 


9.80 


9.83 


AmioinA. 


.OOQI 


.0002 

.0000 


ooii 


•74 


.0051 


.78 


.1400 
.0980 
.1030 
.0880 
.0480 


.0078 


.0000 


0003 


OOOl 


0087 
0708 

.0770 
0839 

.0707 

.1027 
.1014 


1003 


4.8 


4.8 


.0140 
.0240 
.0170 
.0180 
.0180 

.0130 
.03M 


0812 


*  Wbtro  mor*  thui  one  raiDpIo  W8«  i 
n1  Ifl  oiaklog  Um  ftvenftt. 


I  ItL  *  month  lh«  me«D  atiiJyil«  for  Umt  mooth  Ium  b«ett 


824 


STATE  BOABD  OF  HEALTH.         [Plib.  Doe. 


WATKBIOWir  Aim  BUJCOMT. 

Ckendeal  Ezaminatiom  of  Waier /hm  a  Ftmoti  im  Waiertmm^  m^ppiM  from  ike 
Warkioftke  WaUriown  Water  B^^ppl^  Oimpamif^Cofkclx^eL 
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Chemical  Examination  of  Water  from  Faucets  in  Watertoum,  supplied  from  the 
Works  of  the  Watertown  Water  Supply  Company, 

[Parts  par  lOO/WO.] 
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WATLAKD. 

Water  Supplt  of  Wayland* 
Chemical  Examination  of  Water  from  the  Wayland  Water  Works* 

[Pftrtt  per  100 .000.] 
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Wateb  Supply  of  Webster. 


Okemteal  ExaminaUan  ofWaier/rmn  the  Wettqf  ihe  Webtter  Water  Works. 
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NoTK  to  uialyiM  of  1805 :  Odor,  none  except  in  May,  when  It  wu  very  faintly  unpleasant,  becoming 
▼egetable  on  heating.^—  The  first  two  aamplea  were  eollected  from  a  faucet  at  the  pumping  itation,  and 
the  othera  from  the  well. 


Microscopical  Examination, 

No.  18008.    Fungi,  Crenothriz,  428. 

No.  14271.    Diatomacen,  Synedra^  80.    Mieeellaneous,  Zo^gloui,  28.    Total,  62. 

No.  18060  was  not  examined  microscopically. 

No  organisms  were  fonod  in  the  remaining  samples. 
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Water  Sufflt  of  Welleslet. 

Chemical  ExamintUion  of  WuUr  from  the  FUUr-gallery  of  the  WeUtBky  Water 

Works. 

fPttrU  per  100,00^.] 
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KoTK  to  ualyiM  of  1805 :  Odor,  Dooa. The  ujnpbt  wer«  eoUecfced  from  Ibe  fllter-fnHery. 

MicroSGOpical  Examination, 
Ko.  14600.    Faost,  O^othrlx,  2, 
No*  14766.    No  orgwilflma. 
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KoTV  to  Aoalyeee  of  1905:  Odor  of  the  first  eampte,  none;  of  the  Kecood*  f»fntly  UDpleaiuit,  dit- 
•pipAftrtDg  OD  beatlDg. '^  Tbe  Munptee  were  eotleot«d  from  the  weil  at  WlUlkoi*  SpriJig. 


Ho  orgviiime. 


Mieroscapicat  Examination, 
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WXHHAM. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Wenham 
relative  to  the  use  of  water  from  Pleasant  Pond  in  that  town  as  a 
public  water  supply  may  be  found  on, pages  51  and  52  of  this 
volume.  The  results  of  the  analysis  of  a  sample  of  water  from  this 
pond  are  given  below. 

Chemical  SxaminaUan  of  Waierfirom  Pkatani  Ptmi^  Wenham. 

fPiftrUpwIOMn.] 
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Mieroeeopleai  ExaminaUon.   . 
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Wateb  Supplt  of  Westborouoh. 

Chemical  Examination  of  Water  from  the  Upper  Sandra  Reservoir,  Westborough, 

[Parts  per  100,000.] 
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Note  to  analyses  of  1895 :  Odor,  generally  faintly  Tegetable,  sometimes  distinctly  vegetable ;  in  8ep> 

tember,  vegetable  and  disagreeable.     On  heating,  an  oily  odor  was  developed  In  the  first  sample. 

The  samples  were  collected  from  the  upper  reservoir. 
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WESTBOROUGH. 

Microscopical  Examination  of  Water  from  the  Upper  Sandra  Reservoir^ 

Wcsiborough. 
[Number  of  orgadlimi  per  cabk  oentimeter.] 
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WlBSTBOItOUGH. 

Chemical  ExaminaUon  of  Water  firem  tke  Lower  Sandra  Seaerwdr^  Weetbotmrngh. 

[Parts  p«r  lOO.m.1 


isms 


1M33 


At. 


JlQ.  IQ 

Umr.U 
Ma  J II 

flaky  2& 


At.    iaw 


Ai^A^iAircB, 


Sllfbt, 


Coda* 


Sllgbt, 


I 


.11 


I 

3 


3. to 
S.TS 


t.03 


1,90 

D,SO 

1.90 


l,2fl 


.0004 

.00(30 
.0003 


MU 
.0141 
.01  TO 
.MM 
,(IM0 


.016T 


,01ifl 
.0100 

.one 

.OlfO 
.OlTft 


.0137 


.0036 
.00&2 

>ooa4 

.0<H^J 


.OOiO 


or     i.ift     laO     ,0000. OlfO. 0003 . OC^  .SS    .OOU  .OOOO;  ,liOS     0>9 


KjmooAV 


.OOSO 

.mm 

.OOBO 
.0000 

.ooatj 

.OQOt) 


.0001) 
,€0UQ 
.OOOf) 
.0000 
.QOOf 


.sets 

.1613 

Ami 

.4«ao 


,0(M&  .0000, 


3f7« 


0.9 

o.« 

o.» 
1,1 
1.1 

O.fl 


Nom  to  MMlyAM  of  UW:  Odor,  Togotabio;  loiMttiiMS  moaMj  or  anploMAnU  On  hoatlng,  a  do- 
eldod  ollj  odor  wm  dowlopod  in  Jaonary  and  ICardL— «>Tlio  lampl—  wort  ooUoeUd  from  tbo  lower 
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Microscopical  Examination  of  Waierfrom  the  Lower  Sandra  Beservoir^  TFe.•9^ 

borough, 

[Namber  of  orgmniraii  por  eublc  centimeter.] 
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WEJSTBOROtTGH. 

Microscopicf^  Examination  of  Water  from  the  Lower  Sandra  Beservoir^  West- 
borough —  Cob  eluded* 

[Number  of  organiBoifl  t>f!i'  f^ublc  centlrueten] 
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Water  Supply  of  Westborodgh  Insane  Hospital,  West- 
borough. 

Chemical  Mxaminaiion  of  Water  from  the  Tubular  Wells  at  the    Westborough 

Insane  EospUai. 

[P«rt#  p«r  100,000.] 
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dfT«top«d  In  the  laat  aample.^— Tbe  lamplea  were  euUeeted  from  a  faaoel  at  the  ptitoplnu;  BtailoD, 

Microscopical  Examination, 
An  Uulgnllleaot  namber  uf  orfaiil«m»  waa  fouQdi  Id  each:  of  tbeae  aazoplea. 
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WB8TBOROXT6H. 

A  oommanioatioD  from  the  selectmen  of  Northborongh  to  the 
State  Board  of  Health  relative  to  the  pollution  of  Little  Ghaoncj 
Pond  by  the  sewage  of  the  Westboroogh  Insane  Hospital,  and  the 
advice  of  the  State  Board  of  Health  to  the  tmstees  of  the  West- 
boroogh Insane  Hospital  relative  to  the  disposal  of  the  sewage  from 
this  institution  may  be  found  on  pages  70  and  71  of  this  volume. 

Analyses  of  samples  of  water  from  Channcy  and  Little  Chaanpy 
ponds  are  ^ven  below. 

[Purta  p«r  100,000.] 
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Mieroioopieal  ExanHnaiion, 
An  lastfoUkMaii  nambor  of  orvanlaina  waa  found  In  thla  aampte. 

Chemical  Examination  of  Waierfrom  Chauncy  and  Little  Chauney  Ponds^ 

Wesiboraugh. 

[ParU  per  100,000.] 
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Odor  of  Uie  flret  eample,  faintly  vegetable,  becoming  itronger  on  heating;  of  the  second  sample, 

distinetW  dleagreeable. The  first  sample  was  ooUected  from  Channcy  Pond  at  Its  outlet,  and  the 

second  from  Little  Channcy  Pond  at  its  outlet.  The  samples  were  collected  during  an  Investigation 
relative  to  the  alleged  pollution  of  Little  Chauney  Pond  by  sewage  from  the  Westborough  Insane 
Hospital. 

Microscopical  Examination. 

No.  15503.  Diatomaoe»,  A9terioneUa,  4;  Ouctotetla,  80;  F^raoilariat  202;  i/«to«Cra,  8;  Sifnedra, 
06;  Tabetlaria,  16.  CvanophyeesB,  AnabiiMna,  700;  (^ro^coccuM,  2;  Clathrocuttia^  40;  Cattotpfutrium, 
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porftt  6.  Fungi,  Beggiatoot  2  Infusoria,  Jfonat,  S.  Vermes,  Anurea,  2.  Crusuoea,  Daphnia,  .02. 
Miscellaneous,  Acarina,  .02;  ZodgUaa,  00.    Total,  1876. 

No  16502.  Diatomaoev,  FVugiiaria,  00;  MtloHrat  174,  ifeH<f(on,  1;  5toiiron«f«,  2;  Synedrat  10. 
Cyanophyce»,  Anabmnat  960;  Cuithrocytitt  1;  Microey9tl9t  2;  Otci/torto,  2.  Algie,  Chlorococcu9.2; 
CoBmarium^  1;  Protococcut,  15:  Raphidium,  2;  8cened4§mu9,  2;  Staurastrum,  9;  ZoUtjtore*^  168. 
Fungi,  OrenothriXt  18.  Infusoria,  XNnofrfyon.  8;  Peridinium^  Z\  8jfnura%7,\',  VrogUna,bi.  Vermes, 
Anuria,  2;  Rotl/er,  1.  Cruftaoea,  Oyelop^t  .02;  Daphnia,  .00.  Mlsooilanaona,  Aoarina,  .04;  ZoUgUaa, 
6.   Total,  1511. 
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MOOQd,  from  th«  dUtrlbuUDg  rcvorvolr  oe*r  tbe  gmte-hooio;  ftcd  Ibe  tatt^  from  i  fftucol  la  the  town. 


Microscopical  Examinaiion  of  Water  from  (he  Westfieid  WcUer  Wbrk9* 
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MicroieopietU  ExaniinaUon  oj  Water  from  ihe  Wuifidd  Waier  Works — GondLoded. 
[Vvmbtr  of  orginlMwi  p«  mMb  owttaMltr.] 
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Westok. 
The  advice  of  the  State  Board  of  Health  to  the  petitioners  for 
incorporation  as  the  Weston  Water  and  Electric  Company  relative 
to  taking  a  water  supply  for  the  town  of  Weston  from  springs  in 
that  town  may  be  found  on  pages  52  and  53  of  this  volume.  The 
results  of  analyses  of  samples  of  water  collected  from  tubular  wells 
near  the  source  of  Cherry  Brook  and  from  tubular  wells  near  Central 
Avenue  are  given  in  the  following  table. 

Chemical  Examination  of  Water  from  Tubular  Test  Wells  in  Weston, 

[ParU  per  100,000.] 
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Odor  of  the  first  Munple,  none.    The  second  sample  had  an  odor  of  machine  oil. The  first  sample 

was  collected  from  a  driven  well  near  the  upper  sonroe  of  Cherry  Brook,  and  the  second  from  a  driven 
well  in  a  meadow  north  of  Central  Avenue. 


Microscopical  Examination, 

No.  14237.    Fungi,  OrenothriXt  1.    Miacellaneons,  Zodglcea,  68.    Total,  69. 
No.  14674.    No  organisms. 
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TVEST  SPRrSGFIELD. 

Water  Supplt  of  West  Springfield, 


In  the  spriDg  of  1895  the  works  for  supplying  West  Spi 


mj 


ffield 


with  writer  were  enlarged  by  the  construction  of  a  pipe  line  to  divert 
the  water  from  springs  in  the  valley  of  Block  Brook  into  the  brook 
supplying  West  Springfield  Reservoir. 

The  water  of  the  springs  is  collected  in  a  small  wooden  collecting 
well  located  on  the  easterly  Bide  of  Block  Brook»  about  three-quarters 
of  a  mile  above  the  point  where  it  is  crosned  by  the  Westfield  road. 
The  water  flows  by  gravity  from  the  well  to  the  brook  which  sup- 
plies the  West  Springfield  Reservoir. 


Water  Supply  of  Weymoutii. 

Chemieal  Examinalion  of  Water  from  Ortai  Pond,  in  WeymotUh, 
[Piirt.  per  100,000.] 
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wjsxMOUTU. 

Iiicrosc(ypieai  ExaminaUon  of  Waierflrom  OretU  Pond^  in  Weynumik. 

[Srambtr  of  orguilMiM  per  eaUo  MOtliMltr.] 
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Water    Supply    of  Williamstown.  —  Williamstown   Water 

Company. 
The  advice  of  the  State  Board  of  Health  to  the  Williamstowa 
Water  Company,  relative  to  taking  the  water  of  Flora  Glen  Brook 
as  a  source  of  additional  water  supply  for  the  town,  may  be  found 
on  page  53  of  this  volume. 

Chemical  Examination  of  Water  from  Cold  Spring  Reservoir  and  from  Sherman 

Spring,  Williamstown, 

[Parts  per  100,000.] 
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Odor,  none.  —  The  first  sample  was  collected  from  Oold  Spring  Reservoir,  and  the  second  from 
Sherman  Spring. 

Microscopical  Examination, 

No.  14004.    No  organisms. 

No.  14905.    DiatomacesB,  MerldUon,  7. 
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WTLIilAMSTOWW. 

Chemical  Examination  of  Water  from  Flora  OUn  Brook,  WUUamstown. 

[Parts  per  100,000.] 
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Odor,  none. The  Mmple  wm  eolleetod  from  the  brook,  above  the  eite  of  a  proposed  reeenrolr. 


Microscopical  Examination, 


Fangl,  Moldt,  S. 


WmCHENDON. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Winchen- 
don  with  regard  to  the  use  of  water  from  the  ground  in  Prentiss 
Meadow  as  a  source  of  water  supply  for  the  town  may  be  found  on 
pages  54  to  57  of  this  volume. 


Water  Supply  of  Winchester. 
During  the  last  two  year^  there  has  been  a  marked  increase  in  the 
amount  of  chlorine  present  in  the  water  of  North  Reservoir,  which 
is  shown  in  the  table  of  averages  by  years  of  chemical  examinations 
of  water  from  this  source,  given  below.  This  increase  is  probably 
due  to  the  increase  in  population  upon  the  portion  of  the  watershed 
of  the  reservoir  within  the  village  of  Stoneham.  It  was  found  by 
examination,  in  1895,  that  this  portion  of  the  watershed  contained 
400  people. 
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ChenUeai  ExaminaHon  qfWaierfrcm  ihe  l^arth  Memrwfit  rf  He  iRncfteiief*  Waier 

Wark$. 

[FlHttpvlMyNt.] 
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*  June  to  December. 


NoTB  to  aDslysei  of  1895:  Odor,  In  January,  dodo;  at  other  tlmee,  vegetable;  stronger  during  the 
latter  half  of  the  year  than  during  the  flrat  half. The  aamplea  were  collected  from  the  reservoir. 
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Microscopical  Examination  of  Water  from  the  North  Reservoir  of  the 
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Water  Works. 
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Nora  to  analyiea  of  1896:  Odor,  nnill  September,  fftlntly  vegetable;  in  September,  dlitlnoUy  vege- 
table;  In  October,  unpleasant;  In  November  and  December,  dUtlnctly  disagreeable. The  eamplee 

were  ooUeoted  from  the  reservoir,  near  the  gate>bonse. 
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Microscopical  Examination  of  Water  from  the  South  Reservoir  of  the  Winchester 

WaUr  Works. 
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Nora  to  analyiM  of  1800 :  Odor,  generally  dietlnetly  vegetable,  frequently  becoming  itronger  on 

heating.    In  April  the  odor  waa  decidedly  oily  on  heating. The  eamplee  were  collected  from  the 

reeerroir,  above  the  dam. 

There  Is  no  way  of  drawing  water  direetly  from  thie  reservoir  for  the  supply  of  the  town.  The 
overflow  from  It  passes  into  the  South  Reservoir. 
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Microscopical  Examination, 
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WOBUBN. 

Microscopical  Examination  of  Waier  from  Horn  Pond^  Wobum. 

[Namber  of  organUmt  p«r  euble  oentlmeter.] 
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Water  Supply  of  Worcester. 

In  the  hitter  part  of  1804,  tho  Lynde  Brook  Reservoir  becoming 

nearly  exhausted,   a  temporary  connection  was  made  between  this 

Reservoir  and  Kettle  Brook,  and  water  was  drawn  from  the  latter 

source  for   the   supply  of  the  city.      Early  in   1895  the  city    of 
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TTOHCESTEK, 

Worcester  decided  to  make  Kettle  Brook  a  permnneot  addition  tt) 
its  water  supply  system »  aad  laid  a  30-inch  cast  iron  pipe  conduit 
from  the  Kent  Reservoir,  on  Kettte  Brook ^  to  the  Lynde  Brook 
Reservoir* 

Above  Kent  Reservoir,  on  Kettle  Brook,  are  three  other  reservoirs, 
known  as  the  Rlfino  Reservoir,  Bottonily  Pond  and  the  Arnold 
Reservoir.  Analyses  of  water  from  the  Lynde  Brook  and  Holdeii 
stora|j:e  reservoirs  and  from  the  reservoirs  on  Kettle  Brook  are  given 
in  the  tiibles  which  follow. 

The  advice  of  the  State  Board  of  Health  to  the  city  of  Worcester 
relative  to  the  use  of  Kettle  Brook  as  an  additional  source  of  water 
supply  for  the  city  may  be  faiind  on  pages  57  and  58  of  this  volume. 


LEicifiTES  ScPPLT,  —  Cfiemical  Examinaiton  of  Water  from  Lynde  Brook 

Storage  lieservoir* 
[ParU  per  100,000.] 
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KoTS  10  anftljrtm  of  1806:  Odor,  Merally  faintly  rri;«tAble;  \n  Jandsry,  9eDteinb«f,  October  locI 
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JTor  record  of  b«ti|^u  of  wiil«r  ia  ibb  reMrri>ir,  «ee  pnKo  tbtt. 
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WORCE8TEK. 

H01.BEN  Supply.  —  Chemical  Examination  of  WaUrfrom  Tatnuck  Brook  Storage 

Beservoir, 


14005 
14143 
148ST 


UMT 


ifT44 


I 


Jftu.  U 
Fet».l» 

May  10 

JUD«1S 

July  22 
AngJO 
8«pl.1fl 
Oot.  14 
HoY.17 

DM.ie 


ArPBAlAlOl* 


I 


A?J 


V.tllfftit. 

V.iUgbt. 

sunlit. 

DIftlDeu 

DlatlBOt. 

Dliliaet, 

grMn. 
Dluiiiot. 

DtKloel. 

Dtilltict. 

None* 


Slight, 

gr«eii. 
V.aUght. 

V.illght. 

eUgbi. 

CODl. 

SUgbt. 

COIM. 

BUgbi, 
BUgbt. 

Co  OS., 

greeD. 
V.  illgbt. 


n 


Mpf 


S.Tfi 

3.U 

9.40 
3.30 
l.SO 
3.2& 

9.80 
3.3fi 
3.16 


3. S3 


1.00 
0.80 

o.aa 

l.OU 
1*00 
0.80 
1,00 
1.05 

1.^ 

1.10 
l.U 

O.ftO 


0,08 


ALbiUBlnoItt 


i  i 


OOlfi 


.OOOQ 


.0004 
.000« 


.0012 


01»8 
.0108 


.0028  r0103 
.0008  Mm 
.0013  *01fiO 
.0000  .0141 
.0010  •OlM 


0203 


.0000  .0IB6 
.0008  .Q9M« 


.01t»2 
.010« 


0173 


,01  SO 


*0190 

.0013 
.OOMl.OOlO 
.0113 

ooae 

oiao 

0154 
.0190 
Olio 

.010s 

.0103 
.0128 


.004fl 
.O06S 
.0093 
.0043 
.0060 
.0088 

.oors 

.OOiO 

.009(K 

.€04]J 


IB 


UlTBOdltf 


ooso 

OUIO 
.0060 


.0300 
.0000 
,0000 
,0030 


.(XWO 
.0000 
«0000 
.0001 
.0000 

.0000 

.0000 
.0000 
.0002 


oosoLOooa 


.0090 
.0350 


,OOOBi 


ooool 
ooool 


.8130 
.81T0 
.8130 
«81») 
.8048 
.80TA 
.4016 
.8056 
.S7S8 
«43»0 
.8066 


3678 


0,8 
O.t 
0.8 
0.6 
0.8 
0.S 
0.3 
0.8 
O.B 
0.6 
0.3 
0.3 

0.6 


Averages  by  Years* 


li«T» 

• 

, 

.20 

2.02 

1.01 

.0007 

.0197 

- 

• 

.14 

.0010 

. 

. 

* 

1888 

- 

- 

-IT 

3.38 

0.T6 

.0012 

.0167 

• 

- 

*U 

,0048 

.0001 

- 

- 

1880 

-   1 

- 

.19 

9.04 

0.67 

.oJ 

.0148 

.0113 

.0081 

.13 

.0081 

.0001 

- 

- 

IBOO 

- 

» 

.IT 

1.08 

1.34 

.0007 

.0141 

.0103 

.0080 

.18 

.0078 

.0001 

- 

0.0 

1801 

- 

- 

.IT 

2.80 

0.04 

.002* 

.0148 

.0109 

.0041 

.U 

.0077 

.0001 

- 

0.4 

1893 

- 

- 

.30 

3.62 

1.03 

.0012 

.0143 

.0118 

.0029 

At 

.0087 

.0000 

- 

0.6 

1888 

. 

- 

.86 

3.46 

0.88 

.0030 

.0183 

.0140 

.0043 

.14 

.0048 

.0000 

.8604 

0.6 

1884 

. 

- 

.30 

1.2T 

0.86 

.0010 

.0161 

.0114 

.0087 

.18 

.0083 

.0000 

.3978 

0.4 

1886  1 

• 

- 

.81 

3.88 

0.98 

.0011 

.0178 

.0180 

.0048 

,18 

.0088 

.0000 

.8678 

0.6 

*  JtiD«  to  Deoembcr. 

Ncrri  to  ftoalraesof  1905:  Odorifvoemiy  fsliitty  Tcgetftblt,  rarely  tiQploawot,  frequently  ttr^nger 

OQ  baaUog.    lo  April,  tbe  odor  wai  dlaagreeftble  oa  bemtlng;  la  May,  UDplea«Ant  itnd  oily. The  flrel 

aample  wi«  eoUected  from  ibe  roeervolr  at  the  end  of  tbe  30-1  ocb  pfpe  tbrongb  the  dam ;  the  aeeotid,  at 
tlM  oiitlel  hflow  tbe  duD ;  nod  tbe  others,  from  the  reaerroU  at  ibe  gatehouao,  1  foot  beneath  tbo  iurfaee. 

For  record  of  belgbu  of  water  In  tbli  rcMrvolr,  »eo  page  350* 
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JfloriMeopJMl  JKMmlRtMm  ^  ITofcr  y»wii  JKmhi  Btwr^ 


— 

[ItaibOT  «f  offntaMiWMMi 

isntfflM 

««.} 

ffMw 

^ 

Mir. 

M. 

Oet 

Hsr. 

Dm. 

DtfOfOEMdMltSoi.         .        •        • 

M 

m 

n 

m 

H 

IT 

St 

16 

ir«Bb«r«f«Bplt|.      •      •      • 

ttW 

imm 

mm 

UM* 

16176 

16666 

16666 

11144 

FLAns. 

DUitomaoeAt    •     •     •     • 

• 

m 

m 

m 

161 

m 

III 

1 

0 

• 

0 
0 

0 

"o 

0 

1 

.  0 
0 

ft 

0 

•M 

1 

T 
1 
• 
S 
t 

0 

m 

0 
0 

u 

0 

1 
1 

0 

1 

0 

» 

96 

0 

0 

199 

0 
1 
0 
0 

s 

0 

1 
0 

S 

6 

144 

0 

t 
S 

J 

0 

0 
0 
4 
It 
68 
6 
6 
t 
6 
S4 
0 

S8i 

6 

6 

16 

S4 

0 

1 

0 

6 

7 

U 

S 
• 
9 
• 
• 
0 
0 
0 
0 
0 
1 

OyftiiophyooM.  AiMbMi^     . 

• 

1 

'  • 

• 

6 

6 

1 

6 

^^^    • 

Pr. 

41 

IS 

166 

66 

16 

1 

6 

▲ithrodMmm, . 

OoMmarliiiD, 
OloBompM, 
PedlMtram, 
Protoooeeos,      • 
Bapbldinm, 
BoenedMinat,    • 
BtaarMtnim,     . 
Btaarogenla, 

►      • 

0 
0 

0 
0 

s 

0 
0 

0 
0 
0 

s 

6 
34 
11 
0 
3 
0 

0 
0 
0 

0 
0 

11 

0 
0 

s 

0 

4 
640 
0 
8 
0 
0 
1 
8 
2 
0 

0 

t 
8 
0 
0 
14 
7 
8 
1 
0 

0 
0 
0 
0 
0 
10 
2 
4 
0 
4 

0 

6 
1 
0 
0 
0 

1 

0 
0 
0 

0 
0 

0 
0 
0 
0 
5 
0 
0 
0 

Faxiffl»  OranotbrU,      .       . 

0 

t 

0 

6 

9 

tog 

10 

0 

ANIMALS. 

Infusoria, 

0 

t 

195 

19 

615 

6 

16 

6 

Godonella, 

Dlnobryon,        .... 
DInobryon  eaMt,      .       .       • 
ItftllorooDM,      .... 
PertdtDluro,       .... 
Tlntlnnidlam,    .... 
Tncbelomonai, 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
9 

0 
0 
0 

0 
85 
0 
0 
100 
0 
0 

0 
6 
0 
1 

12 
0 
0 

1 
480 
162 

1 
0 
1 
0 

0 
0 
0 
0 
0 
0 

0 

2 
10 
0 
0 
0 
0 
0 

0 
6 
0 
0 

1 
0 
0 

Vermes 

0 

1 

0 

9 

t 

t 

9 

0 

AnnrM.     ..... 

Na»i 

KoutorUn  OTA, . 

0 
0 
0 

1 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
2 

0 
2 
0 

0 
0 
0 

0 
0 
0 

Mltcdtaniout,  Zottflosa, 

0 

0 

9 

9 

9 

0 

40 

0 

Total 

9 

MS 

420 

048 

801 

364 

852 

14 
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worcesteh. 
Chemical  Examination  of  WfUer  from  Bottomly  Pond^  Paxion, 

[fluli  per  100.000.] 


. 


Af^ftASAirCI. 


U&Al'Jtine2S"V  alight. 
IMOl!  Jniy  22    611f(hU 


144S3 

mu 

16M0 
1474S 


At. 


Aug.lO    9n«ht. 
S»pt.l6  I  taaght. 

Oct.  UllBlltfht. 
Not.  17    8 light. 


Blight. 
Uona, 
B  tight. 
eUght. 

gr«en. 
Coo». 
Bllfrfat. 
God*. 


o.as 

0.70 
1.10 


0.40 


KsHifUS  ox 

tlOM. 


S.51 


1.84 


.0003 

oooa 


.0002 
.0004 

0000 
0168 
0220 


0056 


.0166 
0208 
0316 


0364 


0250 


oiao 

.0302 
.0908 
.0214 

.0918 
.0260 


r023& 


.00061 
0011 


IT 


0000 
0000 
.0000.0000 
0080j*0003 

00701.0000 
OOAO  .0001 


0067 


*00(»1 


i 


.4774 
.5176 

.9330 

.6TT2 
.8078 
.M68 


1.0 


Odor,  dMiDOtlj  v*g«t»bl«i  ezMpI  ia  Deoemtwr,  wbea  It  wm  fklDtly  oily,  bocoinlng  itrongsr  o& 
liialliif . The  BareplM  wer«  oolJ«ct«4  from  lh«  pood  timne  the  dun,  1  fool  b«Do*tb  the  turfM«. 

Microscopical  Examination  of  Water  from  Botiombj  Pond^  Paxton. 
[dumber  of  orginUmt  p«r  cable  eoDtlm«ion] 


iai»«. 

Juni, 

Jaly. 

Aug. 

m^ 

Get 

iror. 

Dm. 

DkjrofeifttaliiiitloD 

SO 

38 

30 

II 

17 

21 

18 

IfDBb«r  olMitiipIo 

14861 

14661 

14868 

18176 

16864 

16560 

15T43 

FLLNT^, 

DlatomaceiB, 

U 

ti 

88t 

171 

44 

89 

n 

A»t#rlorK>lI», 

CyclotelU . 

MtloHra 

NftvkulM,  ..,,... 

BA-Q»dr« 

tifcb^UnHa, 

0 
8 

3d 

0 
0 
0 

0 
18 
0 
S 

a 

9 

184 
168 
0 
0 
0 
0 

34 
348 
0 
0 
0 
0 

23 
16 
0 
0 
2 
8 

96 
0 
0 

s 

1 

0 

10 
18 
0 
0 
0 
4 

CyftnopbyceoD*       .      *      .      .      . 

0 

n 

• 

i 

1 

0 

0 

AjiAbnaa, 

AtuibBUB  Bporoa 

Cbro&co«cu«,    ,«,... 

Mariifflopedl*. .       .....  | 

0 
0 
0 

0 

0 
8 
0 
IS 

0 
0 
9 
0 

8 

0 
0 
0 

0 
0 
0 

8 

0 

0 
0 
0 

0 
0 
0 
0 

AlgIB 

111 

H 

M 

88 

♦f 

81 

6 

CblorocMciia, 

Co«mttr1ura 

PrvVtcoooiii,     ..«••« 
B^bkllom 

6Uunk*tnim ,       . 

0 

1 

118 
0 
0 
0 
0 
0 

0 

<» 

81 
0 
0 
9 

1 
0 

40 

0 

I 

66 

0 
I 

0 

1 

0 

1 

0 
86 
0 
0 
6 
0 

1 

0 
0 
0 
0 

1 
u 

4  1 

0 
0 
0 
8 

0 
0 
0 
0 

Fungi.  OrtAOthHi 

ft' 

8 

0 

0 

0 

0 

1 
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WORCESTER. 

Microscopical  Examination  of  Water  from  Botlamly  Pond^  Paxton—  CoDcluded. 

[Number  of  orgaalama  p«r  enbie  eeDlimeCer.] 


IMS. 

June. 

Jaly. 

▲UC. 

Sept 

Oet 

Not. 

Dm. 

ANIMALS. 
Infusoria, 

Codonella 

DlnobryoD, 

DlDobryoD  cami, 

ICallomoDM 

MODM 

Peridlolam, 

Uroglena 

Vermes,  Aoarea, 

4 

0 
0 
0 

1 

0 

s 

0 
0 

0 

1 

0 
0 
0 
0 
0 
0 

1 

0 
0 

1 

0 
0 
0 
0 

1 

0 
0 
0 

0 

7 

0 
0 
7 
0 
0 
0 
0 
0 

0 

4 

0 
0 
0 
0 
0 

1 
s 

0 
0 

17 

8 
0 
3 

0 
0 

1 
0 

11 

1 

41 

0 
14 
0 
0 
0 
3 
0 
25 

0 

Ja«Ml{afi«<m«,  ZoSgloDa,       .... 

0 

D 

0 

0 

60 

8 

" 

Total 

148 

83 

410 

845 

158 

158 

99 

Chemical  Examination  oj  Water  from  Arnold  Reservoir  on  Kettle  Brook,  Paxton. 

[ParU  per  100,000.] 


ArPKABAMGB. 


14&50 
14600 
14802| 

isn?! 

15863'. 

16562 


2       ' 

5       ! 

1«05. ' 

June  23 

July  22 
Aug.lO 
8ept.l6 
Oct.  14 
Nov.  17 


^ 


Distinct.    Cons. 

Slight.      '  Com. 

Diitinct.    Blight. 

green.'       green. 
Slight.      ,  Com. 


Blight. 
BllghL 


I  Blight. 
I  SUgfaU 


Kksiduk  on 
Evapora- 
tion. 


Alhnminold. 

i 

Total. 
DiMolred. 

i 

A 


T.    1 


1      I 


c       z: 


li 
1.601 

•| 
1.90  I 

2.001 

1.8o! 

I.TO' 

I 

1.90 


1.82! 


5.50  3.50 
5.75  3.65 
3.45  2.10 
6.20  I  3.60 
4.90  I  3.00 
4.85     B.15 


^1€  .11-11 -J  .\y:\'l^  .0088 
,di4S  .0022 


8.11 


.«Hn!.0S88 


.0112.0570 


.oasei.0504 
.03e5,.o:^ 


sai 


.05Q(} 
.0494 
0481 
,036o' 


Dosa 


;{  .0500. 


.22  .0070  .0000  1, 
.23  I  .0020  .0002  1, 
.20  .0090  .0001  l 
.28     .0030.0003'! 

*a4    .0100  .0001  1 

,20     .00701.0002  1 

I   _^   1  __ 


9250  1.3 

65001  1.8 

71601  1.3 

6263|  1.6 

5444I  0.9 

3923'  0.8 


0054';. 23     . 00481. (>001   1.6428i  1.3 


\\ 


I 


Odor,  difltioctly  vegetable. The  samplee  were  collected  from  the  reservoir  near  the  dam,  1  foot 

beneath  the  surface. 
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WOBCESTEB, 

Microscopical  Examination  of  Water  from  Arnold  Reservoir  on  Kellle  Brook,  Paxlon, 
[Nomber  of  organlama  per  cable  eentlmeter  ] 


1S93 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Day  of  ezaminatloD 

S9 

88 

SO 

17 

17 

21 

Namber  of  sample, 

14660 

14600 

14862 

16177 

15363 

15562 

PLANTS. 

Diatomaceee, 

n 

26 

67 

ss 

4 

16 

Aiterlonclla, 

Cyclotella 

IMatoma, 

Navlcala 

Burtrella, 
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Tabellarla, 

0 
0 
0 
0 
0 
S8 
0 

0 

so 

0 
0 
0 
0 
6 

0 
88 
0 
1 
0 
88 
0 

2 
0 
5 
8 
8 
14 
1 

0 
0 
0 

1 

0 
8 
0 

4 
4 
0 
0 
0 
6 
8 

Cyanophyceee, 

0 

n 

46 

0 

0 

0 

Chrodcoccnn, 

Mlcrocyntis 

OscUlarla 

0 
0 
0 

0 
0 
82 

6 

40 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

AlfiTW 

68t 

SI 

1,681 

188 

40 

0 

Arthrodesmnt, 

ChlorococeuH, 

Coimarium, 

Eadonna, 

OlcBOcapea 

Paodorlna. 

Protococcui, 

Kapbidium, 

Bceoedeimui, 

Blauraitrum, 

Buurogenla, 

0 
0 

1 

0 

40 

0 

oo 

1 

0 

0 
0 

0 
0 
0 
0 
1 
0 

14 
0 
0 

86 
0 

8 
140 
0 
8 
48 
11 

14 

6 
0 

0 
0 
0 
0 

s 

0 
76 
24 
6 
S 
S6 

0 
0 
0 
0 
0 
0 
85 
0 
1 
0 
4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Fungrl*  Crenothrix 

40 

M 

IS 

4 

f4 

4 

ANIMALS. 

Infusoria, 

0 

0 

888 

16 

t 

t 

DIoobryoo, 

Dlnobryon  eaiei, 

Perldlolum 

Phacui, 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

844 

216 
44 

0 
84 
0 

13 
0 

S 
1 
1 
1 

0 
0 

1 
1 

0 
0 

0 
0 
2 
0 

Trachelomonas, 

Vortlcella 

0 
0 

Vermes 

0 

0 

11 

6 

1 

0 

Aourea, 

Polyarthra, 

Routorlan  ora, 

Rotifer 

0 
0 
0 
0 

0 
0 
0 
0 

0 

4 
6 
1 

1 
0 
6 
0 

1 

0 
0 
0 

0 
0 
0 
0 

Crustacea,  Daphnla, 

.ot 

.ot 

0 

0 

0 

0 

yfi*cellaneou9t  ZoogI(ea, 

0 

0 

40 

4 

s 

IS 

Total, 

730 

176 

3,456 

195 

74 

SI 
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qf  Sack  MaiUhim  1895. 

Hon  --Leieeflar  Ptieryolr,  bilglil  of  soitwij.  17.40  liMl;  Holtei  llwBiroli,  hilghf  of 
iolhnij»M.10lleet. 


I»4fa. 

Hi».a,ir.». 

lum 

U^..W^ 

UtaMr. 

BMtel. 

UloMr. 

BMta. 

JftO.     1«   .        .        .        . 

1S.1A 

18.W 

jr«ijri   .    .     .    . 

PMt 

ai.10 

mM 

Pib.     1..        .        .        . 

Sl.» 

Sl.<i 

AM9.U     .       ,       .       • 

».» 

«.» 

Xanbl 

JO.M 

».T8 

8«pl.l,    .      •      .      . 

Sl.li 

sr.4t 

April  1,  .      .      .      . 

sr.M 

ar.w 

OoC  1«     .       .       .       • 

n.wi 

».» 

lUj     1,  .       .       •       . 

li.66 

ao^ 

Kov.  1,    •      .      .       • 

ao.M 

».oo 

Jbm    ],  .      .      ,      . 

».» 

ao.M 

Dm.  1.    .      .      .      . 

».« 

m.u 

Wbxmthaii. 

The  advice  of  the  State  Board  of  Health  to  G.  H.  Bacon  and 
others  of  the  village  of  Pkinville,  in  the  town  of  Wrentham,  relative 
to  taking  the  water  of  the  Ten  Mile  Biver  as  a  aoarce  of  public  water 
supply  for  tbe  village,  may  be  found  on  page  58  of  this  volume. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  North 
Attleborough  relative  to  taking  water  from  Ten  Mile  River  for  a 
supply  of  the  town  of  North  Attleborough  and  the  village  of  Plain- 
ville  may  be  found  on  page  35  of  the  annual  report  for  1894,  and 
analyses  of  water  from  this  source  may  be  found  on  page  268  of  the 
same  volume. 


EXAMINATION  OF  RIVERS. 


[867] 


EXAMINATION  OF  EWERS. 


Ecgular  monthly  examioutlons  have  been  made  during  the  year 
1895  of  the  waters  of  the  Blacks  tone,  Doerficld,  HoosaCj  Housa- 
tDDic,  Merrimack,  Nashua,  Neponset,  Saugus>  Taunton  and  Ware 
rivers,  and  occasional  examinations  of  other  rivers  in  the  State, 
A  special  examination  of  the  Blackstone  River,  similar  to  that  made 
in  ltJ91,  was  made  during  the  week  of  September  4-11.  A  special 
examination  of  the  Neponset  River  was  made  in  the  drier  portion 
of  the  year,  in  connection  with  investigations  of  the  sanitary  condi- 
tion of  the  river  and  the  Fowl  Meadows,  made  under  direction  of 
chapter  83  of  the  Resolves  of  1895.  Examinations  were  also  made 
of  the  Charles  River  at  Milford  and  a  small  tidal  stream  kno\vn  as 
Crane's  River  at  Dan  vers,  in  consequence  of  complaints  as  to  their 
sanitary  condition. 

Most  of  the  results  of  these  examinations  will  be  found  arranged 
alphabetically  by  rivers  in  the  following  pages,  but  some  of  them 
are  given  on  preceding  pages,  in  connection  with  the  examination 
of  water  supplies,  under  the  names  of  towns  where  the  samples 
were  collected,  as  follows  ;  — 

Paoi 

Chiirlea  River  at  West  Roi  bury ,129 

Merrimack  at  Lawrence, 191 

Mcrrimai^k  at  Lowell, •        *        .        .        ,  204 

Neponset  at  Hjilc  Park, ,        .        .        ,  185 

Saugus  at  Saugus, 214 

Taantoa  at  Taunton,     *        .        . Slfi 


Blackstone  Riter. 

The  resjular  monthly  examinations  of  the  Blackstone  River  have 
been  continued  since  June,  1887,  and  the  average  results  for  each 
calendar  year  and  for  the  six  months  of  each  year  from  June  to 
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November,  as  well  as  the  detailed  analyses  for  1895,  are  given  in 
the  tables  which  follow. 

During  the  year  ending  Nov.  80, 1895,  an  average  of  15,700,000 
gallons  i>er  day  of  mingled  sewage  and  brook  water,  taken  from  the 
Mill  Brook  channel,  were  treated  at  the  Worcester  Precipitation 
Works,  by  the  addition  of  about  1,080  pounds  of  lime  per  1,000,000 
gallons  of  sewage,  the  effluent  and  the  excess  of  the  flow  of  Mill 
Brook  over  the  amount  treated  being  discharged  into  the  river. 
The  first  of  the  following  tables  is  taken  from  the  report  of  the 
superintendent  of  sewers  of  the  city  of  Worcester  for  the  year  end- 
ing Nov.  80, 1895,  and  contains  the  monthly  averages  of  analyses 
of  sewage  and  effluent  and  the  per  cent,  removed  by  treatment. 

The  special  examination  of  the  river  was,  as  nearly  as  practicable, 
a  repetition  of  the  examination  made  in  July,  1891,  and,  like  that 
examination,  was  made  at  a  time  of  low  flow  in  the  stream,  in  order 
that  the  results  of  the  examinations  might  be  comparable.  The 
advice  of  the  State  Board  of  Health  to  the  town  of  Millbury,  relative 
to  the  pollution  of  the  Blackstone  Biver  by  the  sewage  and  sewage 
effluent  from  the  city  of  Worcester,  may  be  found  on  pages  67^9 
of  this  volume. 


AVoRCESTER  Sewage  Purification  Works. 

Abstract  of  Analyses  of  Sewage  and  Effluent, 

[Taken  from  the  annaal  report  of  the  raperintendent  of  sewers  of  the  dtj  of  Worcester  fi>r  the 

year  ending  Nor.  30, 1895.  j 

[Putt  per  100.000.] 


DATE  OF  COLLECTION. 


Sew  Age,  December,  1894, 
Efflnent,  December,  1894, 
Parte  removed. 
Per  cent,  removed, 

Bewage,  January,  1896, 
Effluent,  January,  1896, 
Parte  removed, 
Per  cent,  removed, 

Bewage,  February,  1896, 
Effluent,  Februarv,  1896, 

Parte  removed. 

Per  cent,  removed. 


Amvokia. 


1.400 
1.292 
.108 
7.71 

1.186 
1.001 
.185 
16.00 

1.S78 
1.168 
.220 
16.06 


ALBCM»OII>. 


.660 

.278 

.277 

50.36 

.4n 

.260 

.221 

46.92 

.616 
.296 
.319 
61.87 


.278 
.240 
.038 
13.68 

.264 

.229 
.026 
0.84 

.310 
.274 


S.    I 


.272 
.033 


11.61    I  92.79 


OxTOBir 
CoKdumiD. 


i 

5 


6.38 
3.02 
2.36 
87.94         43.86 


.217  •! 

.021    I 

.196   I 

00.33     , 

I 

.805. 
.022  . 


6.28 

2.85 

2.38 

46.51 

6.60 

8.11 

2.49 

44.46 


b 


3.16  I 
2.83 
0.33 
lO.M 

3.21 
2.65 
0.56 
17.45 

3.46 

2.91 

0.55 

15.90 


6.80 
6.20 
0.01 
0.16 

6.38 
6.28 
0.10 
1.67 

7.27 
7.27 
0.00 
0.00 


Sev?«v»«  April,  t$9&,    . 

BOluent,  April,  1»0&,    , 

Pttrt*  rcniovrd,       , 


Smutnt,  lf«y,  IS95, 
[*Brta  removed, 
VwT  eeoi.  removed. 


i^WA^e,  June,  1B9&,     , 

P^rtc  removed,        . 
Vut  cetit.  removed, 


Srwnire,  July,  1ft96,      , 
Emueiit,  July,  ia«$,     , 

Perl*  ri»rai>ved»       . 

Per  cent,  remored, 


Bewnge,  Auuti«t«  1995, 

Sfliyenl,  Au«urt,  U9i, 

Fen*  reriiovetl,       , 

Per  oeDl.  reosoved,, 


0eerAfe,  September,  t^OS, 
Xdluoni,  September,  19M, 

Per  oeot»  removed. 


flewi9e«  f»ctob«'r,  TiW, 
BfBoetil.  Octother,  lEfia, 
Pii,ru  reniovpd, 
Ptr  oeot*  reiii07«d, 


6«««te.  November,  l«ttS, 
ICIflaeDl,  Novvmbor,  1S0», 
PMtu  rifTiiovi^l, 
l*er  ^Dt.  remoTed, 


Bewece  for  year  erjdlnfr  Peo.  1,  IMS, 

KiBuenl  for  yuHr  rtidloir  Det!.  1,  18)^, 

|*jiru  removed.       .       «       .       , 

P»r  eemu  rwBoved,        .       .       . 


KoTK.  —  If ontfaly  evemgee  are  mede  from  deity  analytei  of  leimfe  end  efflttent.  The  dully  eewafe 
eamplev  eooaUt  of  forty-cli;bt  portloDe  ukcD  half  hrxirly.  Bewege  wiiiiplc«  are  ukco  e*  oeerly  u  poe- 
dtole  In  proportion  to  ibe  amount  of  aewnge  belbi  rec«Wed  el  Ibe  lloit  of  aempltag.  Eftttieiil  MinplM 
eoailal  of  tweDty-foar  portlooa  takeu  bouHy. 
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BIiACBSTOmB  BIVKB. 

Aybbaoxs  or  Chxmicax  Ahaltsis  cm  Watsb  wbou  tbm  Bujcamtomm  Bnm 
roB  THX  YsABS  1888  TO  1896,  moLcnrB. 

BkidMmeBiverbetwem  Mm  Brook  Okamta  and  ike  80m0ge 


[r»rt*  p»r 


BkuMone  Eioor  bohw  Sewage  Pree^MOion  Work$. 


M«. 

...|. 

« 

.Silt 

.1010 

^ 

. 

i.n 

.0670 

.0086 

. 

iMm, .  , 

0.10 

- 

- 

.»41 

.1106 

.00» 

.0880 

1.06 

.0886 

.0088 

. 

18B^  .   . 

0.74 

- 

- 

.»tt 

.U7T 

.0861 

.0808 

1.88 

.0681 

.0016 

. 

imi,  . 

0.80 

U.tt 

4.68 

.4080 

.1806 

.0806 

.0006 

1.01 

.0866 

.0061 

4.8 

1892,  . 

0.&3 

10.86 

6.20 

.8888 

.1442 

.0737 

.0705 

2.21 

.0278 

.0033 

7.2 

18W,  . 

0.74 

26.85 

8.64 

.8767 

.1447 

.0864 

.0683 

1.08 

.0360 

.0070 

7.4 

1894,  . 

.  0.60 

26.76 

8.81 

.4228 

.1300 

.0046 

.0368 

2.13 

.0316 

.0047 

7.9 

1886,  . 

.  0.7© 

> 

10.14 

4.78 

.2208 

.0840 

.0673 

.0267 

1.62 

.0347 

.0040 

6.8 

Blackstone  River  at  Uxbridge, 


1888,  

0.46 

. 

. 

.0979 

.0284 

1889, 

0.28 

- 

. 

1.0992 

.0800 

1890,  , 

0.26 

- 

. 

1.1168 

.0214 

1891, 

0.27 

8.82 

1.94 

.1647 

.0272 

1892, 

0.21 

8.69 

1.90 

.2113 

.0222 

1898, 

0.40 

9.46 

1.91 

.1803 

.0266 

1894, 

0.61 

10.80 

1.97 

.1372 

.0242 

1896, 

0.64 

10.66 

2.44 

.1081 

.0316 

.0191  I.0109 
.0152  |.0062 
.0197  j.0076 
.0153  .0060 


.0167 
.0187 
.0243 


r 


.0080 
.0065 
.0072 


0.61 
0.60 
0.66 
0.77 
0.82 
1.00 
1.22 
1.06 


.0322 
.0253 
.0272 
.0306 
.0326 
.0424 
.0460 
.0430 


.0008 

« 

.0009 

- 

.0006 

- 

.0008 

.0007 

.0029 

8.2 

.0032 

.0037 

!  3.9 

Blackstone  River  at  Millvilk. 

1888,  

0.47 

. 

. 

.0444 

.0263 

„    _ 

0.44 

.0242 

.0006  1 

1889,  . 

0.89 

- 

- 

.0460 

.0277 

.0206  .0071 

0.43 

.0160 

.0004 

. 

1890,  . 

0.34 

- 

- 

.0687 

.0211 

.0162  .0049 

0.46 

.0240 

.0004 

_ 

1891,  . 

0.82 

6.06 

1.83 

.0807 

.0293 

.0194 

.0090 

0.55 

.0276 

.0006 

1.9 

1892,  . 

0.36 

6.03 

1.62 

.0806 

.0249 

.0180 

.0069 

0.54 

.0218 

.0004  , 

1.8 

1893,  . 

0.40 

6.23 

1.63 

.0800 

.0288 

.0225 

.0063 

0.66 

.0289 

.0008 

2.0 

1804,  . 

0.40 

6.37 

1.00 

.0528 

.0219 

.0173 

.0046 

0.73 

.0232 

.0008 

2.6 

1806,  . 

0.68 

7.47 

2.27 

.0601 

.0263 

.0189 

.0064 

0.74 

.0278 

.0016 

2.7 

No.  34.] 


EXAMINATION  OF  RIVERS- 
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BLrACKSTOXE  HIVER. 

Averages  of  Chemical  Analvses  of  Water  fhom  tue  Black^tone  Uiveh 
FOK  Srx  Months,  tmm  Juke  to  November,  mcLustVE»  of  Each  Year 
moid  1887  TO  1895, 

Blackstone  Biver  between  Mill  Brook  Channel  and  the  Sewage  Precipiintion  Works. 

[Purti  pur  10u,000.] 


MOHtBA. 


I' 


*•  "  isaa,  . 

»•  "  1891,  . 

••  *•  1884,  . 

"  "  18W»  . 


TIOM. 


0.93 
17.42 

O.M    120.76 
0.40    to.)»a 

a.40  ,14.17 


i*  I 


AnfonA. 


ALbiiaatnoid. 


.26S« 

.3i»80 
.2107 
.4913 
.3547 
.1480 
.0548 


.1741 
.1112 
.1430 
.124e 
.1050 
.143S 
.0588 

.oaso 

.0414 


.Oft57 
.07*2 
,0073 
.IU7 
.0708 
.0240 

.024a 


.05^ 
.0068 
.0678 
.0823 
.0725 
.084S 
.OiU 
.0171 


Ninnojty 


.0180 
.II&82 
.0177 
,,0260 
I.U102 
.0227 
.0115 
.0115 
.0169 


.0(141 
.00588 
.0016 
.00^7 
.OtOH 
.00(5 
.0005 
.0006 


BlatkHtme  River  belmv  Sewage  Precipitation  Works, 

Jaii»>Nov. 

mr,  ,     ,     . 

0.01 

, 

.2086 

.mi 

^ 

1.S5 

.0100 

ft       ti 

18S6,    .       .       . 

0.76 

^ 

. 

.3868 

.1112 

.mi 

,0556 

1.60 

.0382 

.OtMl  1 

_ 

t«       It 

18TO     .        .        . 

O.Bfl 

. 

m. 

.ao«o 

.1480 

.0772 

.0658 

K82 

.0177 

.0026 

. 

tt               41 

!»»,... 

0.07 

11.86 

8.10 

.2807 

.14»2    ,0722 

.0770 

1.48 

.0270    .0018 

8.9 

tt              tl 

IWl,    ,        .        . 

1.06 

'32.25 

6.0O 

.«367 

.1508    .0883  J-0625  1 

a.oi 

.0288    .0040 

6.2 

1*              «t 

1802,    ,        .        . 

0.63 

(26.80 

7.76 

.5240    .1810  1.0068  I.0B52  | 

8.13 

,0tS7    .OOJM 

10.8 

M              It 

180S»    . 

0.61 

ao.oo 

7.18 

.6080 

.1458 

.0000 

.0663 

2,76 

.0285 

.0126 

10.0 

i«              tl 

1804,     . 

0.40 

20.30 

5.86 

.6189 

.1300 

.1113 

.0277 

2.63 

.0813 

.0071 

10,6 

tf             tt 

1806.     ,        .        . 

0.71 

t3.16 

5.18 

.3346 

.^ 

.0697 

.0001 

1.86 

.0S67 

.0063 

7.8 

Blackstone  River  ai 

Uxbridge 

Joo«-Nof., 

1887,     •        , 

0.39 

^ 

,1129 

.0271 

0.70 

.0360 

tt       »t 

1888,     .,        . 

0.38 

6.43 

1.62 

.1166 

.0288 

.0222 

.0086 

0.68 

.0310 

.0007 

. 

fi          II 

1880,    .        .        . 

0.82 

• 

- 

1.1183 

.0206 

,0102 

.0104 

0.66 

.0383 

.0000 

_ 

ii         tt 

1800,    ..       . 

0.26 

8.86 

2.12 

.1620 

.0281 

.0174 

.0057 

0,79 

.0269 

.0006 

If          tt 

1801,     .        .        . 

0.-20 

10.16 

2.61 

.2-280 

.0175 

.0117 

.0068  ; 

1.04 

.0425 

.00i>7 

It          t* 

1802,     .        .        . 

0.18 

0.36 

1.88 

.2S4Q 

.0227 

.0182 

.0066  1 

0.09 

.0313 

.0007 

tl            H 

1893.    .        *        . 

0.24 

11.74 

2.3T 

.1985 

.0207 

.0140 

.0067  1 

1.20 

.0623 

.0060 

II        «l 

IBM     .       .       . 

0.85 

18.07 

2.03 

.1466 

.0248 

.0183 

.oooo 

1,67 

.0673 

.0050 

M            41 

18W,*  .        .        , 

9,t9 

12*08 

2,60 

.0906 

.0268 

,0182 

.0076 

1.34 

.0631 

.0065 

Blackstone  River  at  Millville, 


Juii»-NoT., 

188T,    . 

0.81 

. 

. 

.0468 

.0820 

. 

^      1 

0.61 

.0210 

tt       tt 

ms;   .     .      . 

0.41 

8.S2 

1.40 

,0467 

.0206 

.02^^ 

.0063  ' 

0.60 

.0278 

,0004 

_ 

It        tt 

1889,     .         .         . 

0.38 

« 

- 

*0499 

*Q278 

.0218 

.0060 

0.46 

.0167 

.0003 

.. 

14            II 

1800,     . 

0.26 

6.71 

2.94 

.0786 

.0196 

.0162 

.0044 

0.53 

.0220 

.0008 

2.8 

It              41 

1801,     . 

0.24  ' 

7.48 

2.35 

.1106 

.0884 

.0284 

,0150 

0.72 

.0806 

S.2 

41               14 

1802.     .         .         . 

0.37  , 

6.70 

1.02 

.1143 

.0204 

.0210 

.0084 

0.68 

.0117 

.0002 

2.0 

tl               11 

1803.     .         *        . 

0.23 

7.48 

1.78 

.0677 

.0110 

.0087 

.0081 

0.77 

.CKt85 

.0011  i 

2.8 

*«               It 

1804,     . 

0.47  , 

8.42 

2.16 

.OMO 

.0172 

.0130 

.0033 

0.80 

.027il 

.0012 

2.8 

l«              tl 

1806,    .        .        . 

O.il 

8.6T 

2.56 

.0356 

1 

.02» 

.0180 

.0068 

0.90 

.0888 

.0024 

8.2 

•  Average  of  Ave  moDLlu.    No  lAmple  wm  obUined  Id  Jum. 
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BLACKSXOHE  BtVEB, 

Chemicul  Exmnirmlion  of  Water  /mm  Biadesione  River  al  Uzbridge, 


14II9B 
14173 

14^ 


,]ui.  If 

Mir.  31 
Apr,  IT 
limy  23 
July  30 
14«00  Auf  .^ 

ISi&Tl  3«pt  J« 
15431  Oct.  24 

I 


AFflUHAVCB, 


At, 


Decided. 

Deeded. 

D»el4vd« 

eufbv 

Dt«tUiat| 


611x111. 

illgbt. 
MHby. 

rtitlf« 

Cost* 
V<iU«bL 


o.eo| 

0.90 

0.S7 

0.90 

Lao 
u.o» 


I 
it 


I    J 


i.90 
13.10 

e.oo 

7.00 
li.fiO 
14.40 
17.80 

17.10 
10.  «0 
fl.lDO 


0.00    ft.  TO 


0.&4  lo.fie 

(J 


3.S0 
1. 00 
1*10 
f*00 
t.40 

s.so 
s.io 

2.70 
11.40 
2.70 
l.3l» 


Albuminoid. 


oaso! 


1400 

S44I^|.D4S0'| 
W.QftTo' 
0800^  <  0340 


3.44 


.ooaoL 

.0flO4 
.0100 

Am 

.tBOO 


0403 
.0110 
*01*0 

0300 


12(XI««0410 


.1011 


,0430 

,ono 

Olftl 

,oiio 
mn 

,0100 

,0150 
,0210 

,mo 

,010! 
,0040 


.00^ 

.0100 
.0140 


.Oi»0 
.0010 
*0000 

oo&o' 

0010 
WHO 
*0070 


.Oeifi  ,024S,.00T3 


0.S3 

1.2ft 
O.fil 

0«40 
0,S0 

un 

MO 

2.03 

iM 

o.os 

I     I 

O.ti 

I     ^ 

0.70 


4» 


.1000 


.0012 

.Olio  .0007 

.0014 


OOOT 


.09X1 
.0380 
.0270 

.oeoo.oi2i( 


oieo 


.0«6Q,.O0OO 
.OU0.006S 
.0370,  .00I« 
.0210.0007 
.0470  .0014 


1.0&,  .oiae  .0037 


i 


.£41t 


.fi£14 


.81  Aft 
.OOSf 


.40^7 


.49S£ 


1^.1 

1.< 

i.O 

0.1 
0*0 
S.6 

a.! 


*  Where  more  than  one  Munple  wm  collected  in  a  month  the  mean  analyeie  for  that  month  has  heeo 
used  in  making  the  average. 

Odor,  generally  mnety,  frequently  dieagreeable  or  offensive.     The  iron  was  determined  in  the 

flrat  five  lamplee,  the  average  arooant  being  .0766. The  Baroples  were  collected  from  the  canal  lead. 

ing  from  the  upper  dam  of  the  Calumet  Woolen  Company  to  the  mill,  Juet  before  the  water  passed 
the  screens. 

Microscopical  ExamincUion, 

The  number  of  organisms  found  in  these  samples  varied  from  88  to  1034  per  cubic  centimeter,  and 
averagfcd  401,  ZoCglaa  being  generally  the  most  abundant,  and  averaging  354. 


) 


I 


Odor,  muflj  ind  fr^qaantlf  aJra  dlisfTfiflAbJa.  Tlae  Iron  wu  dctf  rrn1tii«d  Id  the  flnt  fire  raiuplei, 
th«  mvimtft  ftiQciuicii  belujg  .OTU.  —  Tlie  wmples  w«ra  eollectod  from  iho  ^lvl^^t  Juit  above  iho  dun  In 
the  vllUg«  of  MlllvUle. 

Micro.tcoptf^al  Examinaiioru 

Tbt  aaiBber  of  orgnDlim*  fooad  lu  th«!*e  tampLeii  vmrled  from  131  to  000  p«r  eablo  ctntlmeter,  tnd 
•f#r*|iml  998,  Zaf^icua  bolag  gQnoraUy  tbe  moil  mbuDdttDr^  uid  avoragiug  2^. 


Special  Examination  of  the  Blaokstone  River  and  Worcester 
Phecipitation  AVokks  in  Sei*tembkr,  1805.  , 

The  examination  was  made  during  the  week  ending  Sept,  11,  1895, 
and  was  conducted  an  nearly  as  possible  in  the  same  manner  as  the 
examination  made  in  July,  18^H^  described  on  page  267  of  the  report 
of  the  State  Board  of  Health  f(jr  1891. 

The  method  of  collecting  the  se%vage  of  Worcester  and  conveying  it 
to  the  precipitation  works  remains  the  same  as  in  189U  Nearly  all 
of  the  sewage  of  the  city  is  discharged  into  Mill  Brook,  the  channel 
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of  which  has  practically  been  converted  into  a  sewer,  htTii^  ftaoiit* 
let  into  the  Blackstone  Biver  at  (^nsigamond  Tillage.  Hie  mtin 
sewer  leading  to  the  precipitation  works  leads  out  of  tiie  HiU  J^odt 
channel  near  its  lower  end,  and  under  ordinary  conditions  tim  whok 
flow  of  Mill  Brook  is  diverted  into  the  sewer  by  means  of  m  dam, 
bat  at  times  a  portion  of  the  flow  of  the  brook  passes  over  tiha  dtti 
and  enters  the  river  without  treataient. 

In  addition  to  the  sewage  of  the  city  of  Worcester,  Mill  !&ook 
receives  the  natural  drainage  from  a  watershed  of  about  12.5  square 
miles,  and  its  flow  is  consequently  subject  to ,  great  fluctaatioos. 
The  character  of  the  sewage  of  Worcester  has  been  fully  described 
in  previous  reports.  Its  composition  is  very  variable,  both  on 
account  of  the  fact  that  the  sewage  is  mingled  with  the  water  of 
Mill  Brook  and  on  account  of  the  large  amount  of  manufacturii^ 
sewage  which  it  receives,  and  which  contains,  at  times,  large  amounts 
of  iron  salts  discharged  from  the  iron  wire  works  in  the  city. 

At  the  time  of  the  examination  in  1891  the  normal  capacity  of  the 
precipitation  works  was  about  5,000,000  gallons  per  day,  and  during 
the  examination  a  little  over  6,000,000  gallons  per  day  of  sewage 
from  the  Mill  Brook  sewer  was  treated  at  the  works.  A  much  larger 
amount  than  this  was  conveyed  to  the  works,  but  the  excess  was  dis- 
charged untreated  through  a  by-pass,  and  entered  the  river  with  the 
effluent.  The  works  were  enlarged  in  1893,  and  the  new  works, 
which  are  said  to  have  a  capacity  of  15,000,000  gallons  per  day,  and 
to  be  capable  of  treating  with  good  results  a  somewhat  larger 
quantity,  are  thought  to  be  of  sufficient  capacity  to  take  the  whole 
flow  of  Mill  Brook  under  ordinary  conditions. 

The  amount  treated  during  the  examination  in  1895  averaged 
about  13,000,000  gallons  per  day,  somewhat  over  twice  the  amount 
treated  at  the  works  during  the  previous  examination,  and  all  of  the 
mingled  sewage  and  brook  water  conveyed  to  the  works  was  treated, 
the  by-pass  being  closed. 

The  general  results  of  the  examinations  of  1895  are  shown  in  the 
tables  which  follow,  while  the  detailed  results  are  shown  in  tables 
beginning  on  page  376.  For  convenience  in  comparing  the  results 
of  the  examination  of  1895  with  the  examination  in  1891,  the  gen- 
eral results  for  the  latter  examination  are  reprinted,  as  far  as  is  prac- 
ticable,  in  the   tables  of  general  results  which  follow.     The  total 
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volume  flowing  in  the  various  channels  during  each  examination  is 
given  in  the  table  on  page  374.  From  this  table  it  will  be  seen 
that  the  average  flow  in  Mill  Brook  channel  was  somewhat  greater 
in  1895  than  in  1891,  and  that  a  very  small  proportion  of  the  flow 
of  Mill  Brook  was  discharged  into  the  river  without  treatment,  as 
compared  with  the  volume  discharged  in  this  way  in  1891.  The 
discharge  of  sewage  directly  into  the  river  during  the  examination 
of  1895  was  caused  partly  by  leakage  past  the  dam  and  partly  by  a 
shower  which  began  at  about  10  p.m.  on  the  night  of  Monday,  Sep- 
tem])er  10,  and  caused  the  water  in  Mill  Brook  to  overflow  the  dam. 
The  total  flow  of  the  river  below  the  precipitation  works  averaged 
26,830,000  gallons  per  day  in  1895,  as  compared  with  35,840,000 
gallons  per  day  in  1891. 

The  amount  of  lime  per  1,000,000  gallons  used  for  the  puriflca- 
tion  of  the  sewage  during  the  week  of  the  exjimination  was  consider- 
ably in  excess  of  the  average  amount  used  during  the  year,  and  the 
purification  of  the  sewage  attained  was  greater  than  is  ordinarily 
attained  in  the  operation  of  the  works.  The  results  of  the  examina- 
tion show  that  the  condition  of  the  river  below  the  place  where  the 
eflluent  from  tlie  Worcester  precipitation  works  is  discharged,  and 
in  the  town  of  Milbury,  was  practically  the  same  as  at  the  time  of 
the  special  examination  in  1891. 
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€ompuri$on  of  Analt/sis  of  Set£>age  awt  Effluent  from  the  Wore^-^Ur  Prcdpiiation 
tV^rks  durmg  ih€  [Vuk  ending  Jultf  29 1  IS9It  and  Uie  H'ctik  ending  SepL  II ^ 
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NoTB.  —  The  bacteriological  ezaroinatioDB  were  made  Sept.  15, 1891,  and  Oct.  12, 1805.  The  number 
of  bacteria  In  the  aewage,  as  above  given,  is  the  average  of  two  or  three  determlDatiuns,  made  at  dififerent 
houra  daring  the  day. 
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Comparison  of  Analyses,  made  during  Week  ending  July  29,  1891,  and  Week 
ending  Sept.  11, 1895,  of  the  Water  of  the  Blackslone  River  above  and  below 
the  Points  where  the  Worcester  Sewage  and  Sewage  Effluent  are  discharged, 

[Parts  per  100.000.] 
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Note.  ~ The  bacteriological  examlnatlona  were  aiade  Sept.  15|  ISOl,  and  Oct.  12, 1805. 
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Cofnfmri.'^on  of  A?mit/mif^  made  during  the  Week  ending  July  29^  1B91^  of  £ft< 
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Note.  — The  bacteriological  examloatlons  were  made  Sept.  15, 1891. 
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Comparison  of  Analyses^  made  during  the  Week  ending  Sept.  11,  1895,  of  the 
Water  of  the  Blackstone  Biver,  from  a  Point  Just  below  the  Precipitation 
Works  at  Worcester  to  Millville.  This  Table  represents  the  Portion  of  the 
Biver  where  the  Pollution  of  the  Water  is  decreasing  as  the  Distance  from 
Worcester  increases. 
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Non.  —The  bacttriological  ezaminftUooi  wer«  made  Oct.  12, 18B6. 
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Gomparkon  of  Analt/Me^  i)f  Wuttr  from  the  BlackJif^ne  Hivtr  in  MUtbury^ah<m 
Singkifiry  Brook,  mmiein  1872, 1875, 1882,  2891  and  2893, 
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^tJcn»^(!  i)fln7_?/  Flow  of  StwagCf  Sewage  Effluent  and  River  Wt^er  ai  Worf^Mer 
daring  the  WecJcs  beginning  at  B  a.m.^  Jid^  22,  2891,  atid  8  oc.m.,  S^pL  4, 
1895. 
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No.  34.]  EXAMINATION  OF  RIVERS.  375 

BLACKSTOXE  RIVER. 

In  the  following  tables  are  given  the  detailed  results  of  the  exami- 
nations of  1895. 

As  already  stated,  the  samples  were  taken  in  the  same  manner  and 
at  the  same  places  as  in  1891.  In  collecting  the  samples  of  sewage 
for  chemical  analysis  one  bottle  was  filled  every  six  hours,  and  its 
contents  were  made  up  of  twelve  equal  half-hourly  collections.  The 
samples  of  effluent  were  collected  in  the  same  way,  but,  as  the 
amount  of  sewage  being  treated  required  about  six  hours  for  its 
passage  through  the  tanks,  the  samples  of  effluent  were  taken  six 
hours  later  than  the  corresponding  samples  of  sewage.  In  collect- 
ing the  samples  from  the  river  above  and  below  the  precipitation 
works  three  bottles  were  filled  every  twenty-four  hours,  each  bottle 
being  made  up  of  two  or  three  equal  portions.  From  other  points 
on  the  river  and  its  tributaries  only  one  sample  per  day  was  collected, 
but  wherever  it  was  practicable  this  sample  was  made  up  of  from 
two  to  four  equal  portions. 
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For  the  hours  from  8  a.m.  to  2  P.M., 
For  the  hours  from  2  p.m.  to  8  P.M., 
For  the  hours  from  8  p.m.  to  2  a.m.* 
For  the  hours  from  2  ax.  to  8  a.m., 
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90.79   64.84    36.95 


Odor,  offensive. The  samples  were  collected  from  the  chamber  at  the  outlet  of  the  sewer  leading 

treated  with  chemicals.     A  sample  was  collected  every  six  hoars  and  was  made  up  of  twelve  equal 

*  Too  turbid  to  determine. 
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Odor,  offensive. The  samples  were  collected  from  the  ehannel  which  conveys  the  efBoent  from 

up  of  twelve  equal  portions  colieoted  at  half-hour  intervals.   The  first  collection  was  made  at  2  p.x.. 
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BLACKSTOXE  RIVER, 


the  Worcester  Sewage  PrecipUalion  Works, 

[PartA  p«r  100^000  J 
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BliACKSTONE  RIVEB. 

Quinsigamond  Iron  and  Wire  Works,  just  abow  Mitt  Brook  Channel. 

[ParU  per  100,000.] 
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river  at  the  dam.    Each  aample  was  made  up  of  four  equal  portlona,  oolleeted  at  Intervale  of  about  four 
*  These  determlDatlona  were  made  upon  a  mixture  of  equal  parta  of  water  from  all  the  aamplea. 
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Chmiical  Examination  of  Water  frtmi  the  Bl^ichstone  Bu^er  belti^emi  (Ac 
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Averages  of  the  Above 


28 

For  the  24  honra  beginning  at  8  a.m.,  Wednesday,  September  4,     . 

0.04 

1  18.20 

16.8T 

2.83 

IM 

For  the  24  boars  beginning  at  8  a.m.,  Tbnrsday,  September  5, 

For  the  24  boors  beginning  at  8  A.M.,  Friday,  September  6, 

For  the  24  honrs  beginning  at  8  a.m.,  Saturday,  September  7,  . 

For  the  24  hours  beginning  at  8  a.m.,  Sunday,  September  8,     .       .       . 

0.07 

17.03 

15.83 

2.60 

25 

0.15 

27.80 

26.87 

0.78 

26 

0.28 

31.87 

28.07 

8.80 

27 

0.42 

22.53 

10.33 

8.20 

28 

For  the  24  hours  beginning  at  8  a  m.,  Monday,  September  0,    .       .       . 

0.40 

28.03 

14.27 

14.67 

29 

For  the  24  hours  beginning  at  8  A  JC.,  Tuesday,  September  10, 

O.ll 

17.13 

14.07 

8.07 

80 

Average 

0.20 

28.46 

10.12 

4.84 

Averages  of  Samples  collected 


For  the  boor*  fTom  8  A,M*  to  4  F.M.,     »*...,,. 

For  the  bours  from  2  p.m.  to  8  f  M.*     . 

ForlbehoDrsfromJp.li.  tofiA.M,, 

0.14 
0.18 

Q.sg 

20  .%e 
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iT.ao 

18.09 

2um 

S.flO 

2.iT 
6.3T 

M 

Airerage, * 

O.20 

2S,4« 

10.12 

4.S4 

Odor,  tarry,  often  disagreeable. The  samples  were  collected  from  the  river,  at  a  temporary  bridge 

from  these  works  enters  the  river. 

Three  samples  were  collected  each  twenty-four  hours.  The  first  was  made  up  of  three  equal 
portions,  collected  at  Intervals  of  two  honrs,  beginning  at  8  p.m.;  the  third  sample  was  made  up  of  two 
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For  the  24  hours  beginning  at  8  a.m.,  WednMdKy,  Bept.  4, 
For  the  24  houre  betfinnlog  at  8  a.m  ,  Thnraday,  Bept.  6, 
For  the  24  houre  bednnlng  at  8  a.m.,  Friday,  Bept.  0,    . 
For  the  24  hours  beginning  at  8  a.m.,  Balnrday,  Sept.  7, 
For  the  24  hours  beginning  at  8  a  M  ,  Bnnday,  Bept.  8,  . 
For  the  24  hours  beginning  at  8  am,  Monday,  Bept.  0. 
For  the  24  hours  beginning  at  8  a.m.,  Tuesday,  Bept.  10» 
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Averages  of  Samples  collected  at 
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For  the  hours  from  8  a.m.  to  2  p.m 

For  the  hours  from  2  P.M.  to  8  p.M 

For  the  hours  from  8  P.M.  to  8  A.M., 
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34 

Average, 

.33 

89.41 

35.81 

4.10 

Odor,  offensive. The  samples  were  collected  from  the  river,  about  one  thousand  feet  below  the 

the  aame  manner  as  those  al>ove  the  precipitation  works,  but  about  half  an  hour  later  in  each  case. 
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Qhemiml  ExmnimUi&n  of  Waaler  Jrmn  SingMarif, 
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Odor,  offensive. Tbe  firat  two  samplee  were  oolleoted  from  the  river  at  the  oatlet  of  Morse's 

Iflllbary.    Each  sample  was  made  up  of  four  eqaal  portions,  collected  at  intervals  of  three  hoars,  as 
and  11.20  A.M.,  and  2.20  and  5.20  p  m. 
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Quinsigamond  Biver^  at  FamumsviUe. 

[ParU  p«r  100,000.] 


Amnovik, 

J 

»If  »>««»  AM 

1 

1 

1 

o 

3 
1 

S 
1 

i 
t 

^LIUMITOID. 

1 

€ 

1 

1 

1 

ii 

.0004 
.0010 

.02SI 

.OIM 

.001* 

.QOSQ 

.8« 

.80 

.OMO 
*0000 

.0003 
,0001 

.OS 

.SB 
.80 

1 
3 

.OOlf 

.0333 

.o«o 

.0033 

.Sir 

.0030 

.0003 

.*m 

-OS 

.ue 

.87 

3 

road  from  Saandersvllle  to  Grafton,  about  a  mile  above  Ha  conflaence  with  the  Blackatone  River.    Bach 


the  Blackstone  River,  at  Uxbridge, 
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[t^iU  per  100,000.} 
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Odor,  vegetable  and  moaty.— 'The  eamplee  were  collected  from  the  Weet  River,  below  the  last 
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bridge,  on  the  road  to  the  freight  depot,  Jast  below  Oapron'a  Hill,  and  aboat  three^igbibs  of  a  mile  above 


the  West  River,  at  Uzbridge, 


[Parts  per  100,000] 
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bridge  on  the  Btream,  which  ie  a  little  leea  than  half  a  mile  above  ite  mouth,  at  about  3.30  p.m. 


S9i 


BULOSBTOSrS  BXWBm 

CAemioal  Examination  of  Water  from  CAe  BkuMoneEkforyOi  MUkMs, 

[FttlBptf]M||0O«.l 
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1 

ChemieaiJBhBaminationofWai«rfromik$Bladt9loneBkmr^^ 

—  Condaded. 

[Parts  per  100,000.] 
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.om  1 
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.0120 

.0018 

.aT4e 

•.oa 

1.41 

*  These  determiDatlons  were  made  upon  a  mlztare  of  equal  parts  of  water  from  all  the  samples. 

Odor,  masty. The  samples  were  collocted  from  the  rlTer,  Jast  aboTe  the  bridge,  In  the  village  of 

MUlvllle.    Bach  sample  was  made  op  of  two  equal  portions,  one  being  collected  at  0  a.m.,  and  one  at 

3  P.M. 
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COAnLES   RIVER. 

Charles  Eiveii. 

Chemical  Examination  oj  Water  Jrom  the  Charles  River  at  Miljord. 


[P»rtJ  per 

10O.0W.] 
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l.T 

Odor  of  ihe  flrat  »anipi««  fulntly  T^'gelabte;  of  th«  ImI,  dlttiDctly  TrgsUble  and  toDtly.  — Tb« 
dm  «amplf  WHi  colic^cti^d  mI  the  dwm  oppocHe  ib«  {rarDpIng  «ui)oa  of  the  Mlllord  Wftter  Cofn{Mii«y: 
ihe  luit,  fit  tbtf  TKltruAd  brldifo  half  a  mile  t»«k>w  Altlford. 

Th«  ftittnplei  wcro  cuUeetttd  tn  eoaDecUoD  ulth  aii  tuvcfttlgftUon  of  tbo  potlntloa  of  the  ttream  bj 
■ciriise  frocD  Mlliord. 

Crane's  River. 

Ofiemical  Ex^minaiifm  of  Water  from  Cran€*s  River  ^  Dnnffers, 
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Silfbt,  eirthy. 

o.ia 

X948.00 

- 

14AI» 

swn 

Dlatluol,  brown. 

Sn«hi,  esrtby. 

0.40 

sm.oo 

* 

Chemical  Examination  of  Water  from  Crane*  s  River ^  Danven  —  Concluded. 

[P»rt*  per  100,000, J 
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AlflKlMlA. 

Cbtorbie. 

XmiOOff  A»        1 
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•ItBMd. 

Kttmb«r. 

Ftm. 

ALBCrSlVOUk. 

Kltmttt. 

KitniM, 

Herd- 
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T0t^ 

IMiiolTed. 

HBi- 
peuded. 

1U90 
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.0218 

.0206 
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0,686T 

2.7 

16699 

.07-^ 

.1480 
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.0640 
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.0720 

.0420 
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.00fi3 
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8.2370 

— 

IMU 

.oaos 

.0380 

.om 

.0062 

1296.00 

.0020 

,0030 

2.4660 

" 

Odor  of  the  firtit  ftftrtrpli^i  nonet  becomtnf  dUttoctJy  Tef^Ubtoon  besting;  of  the  second,  diufreeaM*; 
of  tbe  third  and  dftb,  ditiinct  of  mKnulMtoHtii  wmi«;  of  i he  fourth  and  ^Ixih*  fftlntJy  nmeiy;  of  th« 

LaHi  nnplevant. 'I'be  «Ampl««  were  collected  u  folluwi:  No.  16680  from  Craoe't  Brook  et  the  potnl 

where  \l  le  croeeed  by  the  nillroid  etTapleyTVUe  and  ebore  fftotoriee  In  Dkover* ;  No.  16632  from  c!ntDe*ii 
Broob  ftboqtltOOO  feel  below  tRODery  ;  no  16633 from  Crttne'e  Pond  »t  tbe  rKtlrond  trld|^e  near  tb<^  lower 
fod;  Not  16620  ftnd  16664  from  Crau^'i  River  Juit  betow  dem  nt  tide  mill,  the  firal  when  the  ilde  wat 
bnlf  out  and  the  l««t  at  low  tlfle;  Noe.  16610  nod  16636  from  the  Eieez  Branch  Klver  below  Danveripurl, 
the  t\rmi  wbrn  the  tide  wk*  bulf  vui  and  the  lii«l  et  low  tide. 

The««>  ««rapleii  were  colkcied  In  ooQDectloa  with  an  toTeal^nitloD  of  tb«  |K>)lutloo  of  the  alraam  by 
maouficiurliitf  refuatr 


894 

CBAVM* 

Otomfecrf  ExamkiaHm  of  MBumfttiker^  SmMg^Jhrn  Moroem  Bk^p$  i» 


[Fam  i«r  1«>,«00, 
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BMilbtti  ov  E¥4rdiAfi«w. 

TBiWdttj. 

1 

TOTU,  nctiiirp. 

lAoi  ON  loxnio*. 
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168S1 



1.8000 

4.8400 

2.2200 

2.120O 

102.6 

141.90 

79.50 

.5100 

.1800 

Odor,  offeniiTe.  -—  The  Mmple  wm  oolleeUd  from  «  dndn  dlielurglng  sewage  from  three  moroceo 
■hope  Into  Crane'e  Klver. 

Thic  aoalyeU  wm  made  In  connection  wtth  an  InTcatlgation  of  the  poUatlon  of  the  etream  by  mann- 
factoring  eewage. 


Odor  of  lh«  flnt  lArnplep  dljiUoetly  vv^table;  of  (be  •econd^  dlAilnctl}'  r^ireUble  Btid  dlHiri'«e- 

ftbto;  of  ibc  third,  dUilDctly  larry ;  of  Lha  »«Bt,  decidedly  l»pry. The  drat  Minple  wm  colleciod  ttmn 

Frrocb  River  aborfl  Webetar,  Ja«t  above  ihe  moatb  of  HUl  Brook;  tb«  »ecottd,  froio  Mill  Brook,  neftr  iw* 
ooDdaeDcv  wttb  Preocb  River;  Xh9  third,  from  «  brook  eDterltif  French  Hlver  jtiat  below  Mrriuo 
VlllAffe  Id  Dudley:  the  lMt»  from  Freneli  River  at  Lbe  Brat  r«llroftd  bridge  over  the  river  below  the  Uue 
belw(>cn  Miu»»cbueette  AOd  Connectlcnti 

TbMe  *acDple«  were  eollected  In  oomoecttoD  with  an  tnvaftlgatloD  relative  to  a  proposed  eyttem  of 
•ewtrage  and  etwag e  diapoaia  for  the  town  of  Wobater. 
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HOOSAC  BITEB. 

HoosAO  Rn  EB, 

Chemical  Examinatwn  &f  Water  from  the  Boosac  Miver  ol  WUl%amsU>wn~ 
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Averages  by  Tears. 
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.0197 

.30 
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,0018 
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*  Where  more  than  one  lample  wm  collected  In  a  month  the  mean  analysis  for  thai  month  has 
been  need  In  making  the  average. 

t  June  to  December.  X  Jvajuaj  to  May. 


NoTB  to  analyses  of  1895:  Odor,  generally  decidedly  mnsty,  frequently  also  disagreeable.^--- The 
samples  were  collected  from  the  river  at  the  bridge  near  the  Wllliamstown  station  on  the  Fltchbarg 
Railroad. 
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nOUSATOXIC  RI\'EIl. 


HouSATONic  River. 


Chemical  Ezaminalion  of  WfUerfrom 

[PartB  p«r 


the  EousfUonic  River  al  New  Lenox, 

100,000.] 


I 


13703 


14314 
14611 
140«8 
1I03T 
16906 
IflSTB 
liTtt  Dm. 


▲v. 


Jdd«30 
JpJy  U 
Aug.20 

Oct  II 
IT 


ATFKAEASOit 


DlitioeW 

mUky. 

DliUuct. 

clayeyp 
BUtfbu 

Dlatlset 

BUkU. 

BUfM. 


BlLgtit. 

Oooa  , 

rutty. 
Ooii«. 

Bllgbt, 

ruftty. 
BUfhl. 

Coot. I 

AbroDt. 
Oom. 


TtOM, 


F 


10.00 
12.  to 

o.eo 

10. HA 

11. 

IS.ftS 

16.10 

11.10 

M.SO 


1*S0 
3.10 

3.00 
2. TO 
3.00 

3.«6 
S.iO 
2.M 


u.n  t,fo 


AmiiQifU, 


.0112 
.0300 
.0984 
.0144 
.0250 
.0234 
.0234 
.0SS3 


,0114 
OSIO 
OOSS 
.0003 
.0238 

-om 

.0232 
.0864 
OIU  .08T4 


.014^ 
.OlM 
.01T8 
.0113 
.0102 


.003« 
.0042 


.00&2 
.0008 


.0900.0028 
0113  .00&2 


0210 
03TB 
.0IT3 


0022 


.0006 


.01 B3  . 


KttltlKiKX 


.0150-0006 
.01^0  .01 


.OITO 


.0003 


,0170.0003 
.QOaO.0090 
.0090  .0100 
.0190{.0110 
.0100 


0S30  .0015 


.0173 


.33B1 
.3090 
.3006 
33tl 
3WC 
40^ 
8000 
J$93 
8TT6 
.42Sa 


8.3 
§.7 
7»i 
0.4 
7.0 
i.O 
0.4 
10.3 
7.0 
9,3 


.4273     S.4 


Averages  by  Years, 
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11.T9 

3.80 

.0183 

.0^ 

.0183 

0008 

*» 

.0tT3 

.0088 

.4278 

8.4 

•  ICatcIi  to  I>MftiDber. 
NOTK  to  inntywt  of  1S05:  Odor,  miuty.-^The  lampltii  were  collected  from  the  rlrer. 


Mereimack  River. 

The  usual  monthly  examinations  of  the  water  of  this  river  opposite 
the  intakes  of  the  Lowell  and  the  Lawrence  Water  Works  have  been 
continued  during  1895,  the  detailed  re^julta  of  which  may  be  found 
OD  pages  204  and  191  of  this  volume*  A  comparison  of  the  analyses 
made  at  these  two  places  duriog  the  year  is  given  in  the  following 
table :  — 
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MEBBIMACK    BIV£B« 

Tiibk  eompariftg  ihte  Aaal^nm  obom  Lamell  with  those  cibom  Lawrence^  I89S* 

[Pttrii  i»r  100,0000 


1 

AmroTU. 

1 
6 

KfTnTHaur 
A* 

1 

§1 

r 

AlbointfiQld.       1 

S 

1 

1 

i\ 

1 

J 

1 

1    ^^ 

1    ** 

11 

U 

n 

n 

n 

u 

U 

"  i 

11 

M««n  0f  ifiBlyiJp*  abots  Lowell, 
reiic«t         ,        .        .        .        . 

.41 
*03 

4.M 

t.4fl 

1 

i*:9 

M4A 

.mi 

.00«A 

.0071  .mm 

1.S 

UetMm 

at 

0.5i 

0.33 , 
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0.1 

lo  order  to  compfire  these  results  with  similar  onm  obtaioed  ici 
previous  yeara*  another  table  is  pret§eDted,  which  cautaios  the  io* 
crease  in  impurities  a^  the  water  pasaea  from  a  point  alxive  Lowell 
to  Lawrence,  m  given  In  the  last  line  of  the  above  table,  and  the 
conespoo<iing  tnerease  in  previous  years:  — 

Increase  in  (he  Amount  of  Impurities  in  the  Merrimack  River  Water ^  from  a  Point 
above  Lowell  to  Lawrence^  as  determined  by  the  Regular  Monthly  ExamincUions 
of  Different  Tears, 

[Pftrts  per  100,000.] 
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*  Decrease. 

The  average  flow  of  the  river  at  Lawrence,  for  twenty -four  hours,  daring  the  days  on  which  samples 
were  collected,  was  for  the  above  periods,  respectively,  at  the  rate  of  0,UA,  0.048,  7,931,  5,433,  8,126,  6,4S0 
and  11,634  cubic  feet  per  second. 
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Chemical  ExamintUion  of  Water  from  the  Merrimack  River  above  Lowell^  opposite 
the  Intake  of  the  Lowtll  Water  Worka, 
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Odor  of  the  first  and  sooond  Mmples,  faintly  vegetable  and  mouldy ;  of   the  third  and  foorth 

■amplea,  dietlnetly  vegetable. The  eamplee  were  oolleeted  from  the  river,  abont  a  mile  below  the 

dam  at  Lawrence.  The  first  and  third  samples  were  made  ap  of  several  equal  portions  collected  at  dlf. 
ferent  points  In  the  north  half  of  the  river;  the  second  and  fourth  were  made  np  of  several  egoal  por> 
tlons  collected  at  different  points  in  the  south  half  of  the  river. 
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MKRRIMACK    RIVER, 

Chemical  Examination  of  Water  from  the  Merrimack  River  above  HaverhilL 

{P«rtai>«r  100,000.] 
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Chemical  Examination  of  Water  from  the  Merrimack  Bimr  helow  ffavtrhilL 
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Odor,  diitloeUy  vegetable  and  ospleaaauit. Tb«  earoplee  were  eolleeted  frooi  the  ri*«r,  Juat  abote 

Hel«'e  teliand.  Tbe  Aret  eod  third  eamplea  weri»  made  op  of  aoveral  equal  portioDt  collected  at  dlflfereot 
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IfASetJA  REVHR* 


Nashua  Rh^eb. 


Cfwmical  Examitiotii&n  of  WtUer  fmm  the  North  Branch  of  the  I^mhum 
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NoTK  to  ftoalyses  of  1805:  Odor,  generally  maaty  and  dlaagreeable,  aomettmea  offensive. Tlie 

aamplea  were  collected  from  the  river  about  half  a  mile  below  the  point  where  water  from  the  tail-race 
of  the  Falulah  Paper  Company  entera  the  stream. 
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*  Angmt  to  DoMmlMr. 

NoTS  to  analyses  of  180S:  Odor,  vegetable. The  samplee  were  collected  from  the  river  at  Smith's 

Woollen  Mill  in  Holden,  and  1,000  feet  from  the  line  between  fioiden  and  West  Boylston. 
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Chemical  Exanuuaiian  qf  JVMtrfrmt  iU  S^uih  Branch  oftht  Kmhua  Eimr  oficise 

Vltni&n. 
[Part*  p«r  100,000*] 
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NoTV  to  analyses  of  1805 :  Odor,  vegetable,  and  frequently  mouldy. The  samples  were  collected 

from  the  river  above  the  dam  of  the  Lancaster  Manufacturing  Company. 
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f  KoTS  to  ftonlyBCM  of  1906;  Odor,  yonsrftlly  mmtf  and  •oinettroei  dliagreeAbr« ;  from  July  to  Sop« 
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Kepohbbt  Bivkb* 

An  iiiTertigatioii  of  the  coDclitioo  of  tbe  NepdAgit'^TOr^f^male 

in  Augost  and  September,  1895»  and  the  results  of  the  examiDatioo 

of  aamples  of  water  from  maoy  poiota  on  the  nmio  river  and  its  tritK 

utariea  are  given  below.     A  similar  investigation  was  made  in  1891, 


Chemkni  Examination  of  Waier 
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*  TbeM  aDftlysM  were  made  1  tbe  Lawrence  Experiment  Statloo. 
The  Mroples  were  collected  m  follows:  No.  16381,  from  the  Neponeet  Birer  where  Main  Street 
croetee  It,  just  above  tbe  vllla^  of  Walpole;  No.  16882,  at  Btetaon's  dam,  jast  below  the  village  of 
Walpole;  No.  16383,  from  tbe  mlllpond  of  the  paper-mill  of  F.  W.  Bird  &  Son,  In  Eant  Walpole;  No. 
16384,  at  the  Washington  Street  bridge  In  East  Walpole,  Jnat  below  the  paper-mill  of  F.  W.  Bird  &  Bon; 
No.  1(1385,  at  ihe  dam  of  the  paper-mill  of  Holllngsworth  8c  Voae,  which  la  the  next  below  the  paper-mill 
of  F.  W.  Bird  &  Son;  No.  16386,  about  100  feet  below  the  paper-mill  of  HolUngaworth  &  Voae;  No. 
16387,  at  tbe  next  dam  below  the  mill  of  nollingaworth  &  Toae,  at  WaUr  Street;  No.  16388,  at  the 
Moore  Street  bridge  In  Norwood,  about  100  feet  above  the  brook  which  conveys  the  drainage  from 
WiDtlow*e  Tannery  to  tbe  river;  No.  16889,  from  the  brook  which  conveys  the  drainage  from  Wlnslow'a 
Tannery  to  tbe  Ncponset  River,  about  100  feet  above  ita  junction  with  the  river;  No.  16390,  from  the 
Neponset  River,  abont  100  feet  below  the  brook  from  Wlnalow^a  Twanery ;  No.  16391,  at  the  dam  of  tbe 
Printing-ink  Works  of  Geo.  Q.  Morrill  &  Co.,  Pleasant  Street,  Norwood;  No.  16302,  from  the  Neponaet 
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KEPON9ET  RIVER. 

the  results  of  which  were  given  on  pages  319-336  of  the  anooal  report 
for  that  year. 

Both  examinatioDs  were  made  at  a  time  of  low  flow  in  the  river, 
and  a  comparison  of  the  analjsee  indiciites  that  the  condition  of  the 
river  was  generally  worse  in  1895  than  at  the  time  when  the  exami- 
nation was  made  in  1891. 


ffvm  th€  Nepomei  Biver, 
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River,  about  loo  UH  abo^e  the  potnt  whi^re  the  eewer  from  Smith**  Tetioery  enter*  the  river;  No.  16808, 
from  the  eewer  leading  from  Broltb**  Tannery  lo  the  river;  Not.  16304  and  18426,  ^m  the  river,  100  feet 
below  ih«  potnt  where  the  eewer  from  Smith**  Tanoery  c'ctere  It;  No.  16127,  from  the  river,  ju*l  above 
the  mouth  of  the  Cantoo  River;  No.  16438,  from  the  Canton  Elver,  about  100  feet  above  lt«  oooflusnoe 
with  the  Nepoocet  River;  No.  16420,  from  the  Kupoueet  River,  1,000  foet  below  It*  eonflQenoe  with  the 
Canton  River  i  No,  18480,  from  tbe  Nepooeet  River,  where  It  le  eroaeed  by  the  Dedham  Road ;  No.  164ait 
from  the  river,  at  Qrv«Q  Lodge  Btreet;  No.  16483,  from  the  river,  where  It  li  eroeeed  by  Mlllon  Btraet, 
Jnet  above  Byde  Park ;  No.  164S8,  from  the  rtver,  100  feet  above  the  outlet  of  liotber  Brook;  No.  14134, 
from  Mother  Brook ;  K*e»  16438  and  16483,  from  the  Neponaet  River,  abotit  1,000  feet  below  the  point  where 
H  le  Joined  by  Mother  Brook ;  No.  16483,  at  the  dam  of  the  paper-mill  of  HoUIng* worth  it  Vo»a,  below 
Hyde  Park ;  No.  16484,  below  the  factory  of  the  Boetou  Qoaaamer  Rubbar  Company ;  Vo,  16488,  at  the 
dam  Jaat  above  Blue  Hill  Avenue  In  Mettapao ;  No.  18486,  at  the  dam  of  the  paper-mill  of  Tlleaton  8c 
noUlogawortb ;  No.  16487.  from  the  tide.water  at  Godfrey**  wharf,  below  MUtoii. 
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CkmiUciU  ExamimMm  of  Water  from  ike  S^qponmi  Sk^  bdtm  tike  CuttH  ^  Sk 
Sewer  from  8miUI?e  Ttmnerff^  Norwood, 
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Chemieal  Mxaminaihn  of  Water  from  fike  JSTiponeei  Riper  behw  the  OuOet 
Bewerfrom  8mitk*e  Taifmery^  Norwood  — >  Gooclnded. 

{ParU  per  100,000.] 
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The  iamplee  were  colleeted  from  the  rlirer,  100  foet  below  the  oatlet  of  the  sewer  fh>m  Bmitb** 
Tannery. 

Chemical  Examination  of  Water  from  the  Neponset  River  above  Hyde  Park. 

[PftrU  per  100,000.] 
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*  Theee  analyiee  were  made  at  the  Lawrence  Experiment  Butlon. 
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ICKPONSET  RIVER, 
Chtmieal  Examinaiian  of  Water  from  the  Kepanset  River  above  Hyde  Park  —  Con- 
el  uded. 
[Pftrtip<f  100,000,] 
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The  Bampt«t  wer«  eollBCtad  from  Ui«  rtvor  about  200  f««t  ftbov*  Paul*!  bridf*  aI  MIUqo  Stroeti  Kbome 
tbe  thickly  •etU«d  portloii  of  tho  U»ifo  of  Byde  fork. 

ChcmiaU  Examination  of  Water  from  the  Neponsei  River  at  Mattapan, 

[Part*  pijr  100,000.] 
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Chemical  Examinalion  of  WaUr  from  the  Nepomtt  River  at  Mattapan  —  Con- 
cluded, 

[r*rt»  p«!T  100,000,] 
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Tb«  •anspl«i  wtn  eol]«eted  from  the  river  at  the  dnm  jnat  fthoT«  BIq<  Btll  Areoue  lQ  MfttUimii, 
•  TbtM  tofttyvra  wn  mAdf  at  tilt  Lawr«De«  Siptrtment  Btfttloo^ 


412 


STATE  BOARD  OF  HEALTH.         [Pab,  D<ic, 


tTOXY  BHOOK. 


Stost  Brook. 


Chanieal  Mximiinaiion  cf  Waier  from  Siony  Brooke  Bo$im$. 

IVmrU  per  ll>0,Q«0.] 
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Tbf  ir*t  two  und  lut  KimplM  w»n  coll«ei«d  Li£  mllof  ibore  ihft  Fo^Ml  ElUi  railrotfd  alatloat  vkd 

tkx  lhlr<)  BADipLa  at  Fcirctl  Illlli. 


Ten  Mile  River. 

Chemical  Examination  of  Water  from  the  Ten  Mile  River,  at  AUleborough, 

[P^rU  per  100,000.] 
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Odor,  dUtiDctly  Tegetablo  and  aopleaaaot. The  first  Mmple  wm  oolleoted  from  the  river  at  West 

Street,  Just  above  the  mouth  of  the  Bungay  River.    The  second  sample  was  collected  from  the  river 
About  1,000  feet  below  the  railroad  bridge  on  the  main  Une  of  the  Boston  and  Providence  B^allroad. 
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WARE  BIVKR. 

Ware  Riyeb. 
ChemiccU  Examination  of  Water  from  Ware  River  at  Cold  Brook  Station^  Barre. 

[PftrU  per  100,000.] 
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Odor,  Tegeuble. The  Mmplet  were  collected  from  the  river,  at  the  railroad  bridge  near  Cold 

Brook  tUtioo,  in  the  aonth-eaaterly  part  of  the  town  of  Barre. 
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During  the  year  1895  a  public  water  supply  was  introduced  for 
the  first  time  into  the  towns  of  Barre,  Longmeadow,  MilUjory, 
MonsDD  and  Rockport^  and  important  additions  to  many  of  the 
existing  worka  were  rnade^  to  increase  the  capacity  of  existing  sources 
of  supply. 

The  following  table  gives  a  classificatioD  by  population  of  cities 
and  towns  having  and  not  having  public  water  supplies  December  31, 
1895  ;  the  populations  are  taken  from  the  census  of  1895  :  — 


PorDLAtioai 

Uc  W«t#f 

TMftI 

PopuUUon  of 

l-lacftt 

In  l»r*-c«dlin 
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»l.()fT4 

a,wa-3,ooo 

0 
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154 
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m 

268,106 

• 


From  the  totals  given  in  the  preceding  table  it  will  be  peen  that  of 
the  353  cities  and  towns  in  the  State  154,  or  43 , 6  per  cent,,  have  a  pub- 
lic water  supply,  and  the  total  population  of  the  places  supplied  repre- 
sents 89 . 5  per  cent,  of  the  total  population  of  the  State.  The  number 
of  people  to  whom  a  public  water  supply  is  availalile  is  somewhat 
less  than  the  total  population  of  the  municipalities  supplied,  hut  the 
difference  is  not  large.     There  are  now  but  11  towns  having,  by  the 
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census  of  1895|  a  population  exeeediog  S,000  which  are  laot  pro- 
vided with  a  public  water  supply ;  these  are  given  in  the  following 
table :  — 


Vow^, 
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l>opiiiaeietttQ 
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4.490 

4,0&ft 
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]>fl«rfleld» 

*  Work!  for  Uu  tapply  of  iMs  town  wem  undsf  flOBAimc^a  mt  Uis  €d4  of  16M. 

In  the  following  table  the  various  water  eupplies  are  classified 
ftccording  to  the  dates  when  a  fairly  complete  system  of  supply  was 
first  iatroducod  into  a  city  or  town :  — 
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0 
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44 
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IM 


During  the  year  1895  the  cities  of  Gloucester  and  Newbury  port 
took  possession  of  the  works  which  were  formerly  owned  by  water 
companies.  At  the  end  of  the  year  all  of  the  32  cities  in  the  State^ 
having  an  aggregate  population  of  1,6169632,  owned  their  water 
works.  Of  the  123  towns  having  a  public  water  supply,  77,  with  a 
total  population  of  407,806,  own  their  works,  while  46,  having  a 
total  population  of  212,579,  are  supplied  by  private  companies. 
The  total  population  in  both  cities  and  towns  owning  works  is 
2,240,438,  against  212,579  in  those  supplied  by  private  companies. 

The  growing  tendency  in  recent  years  toward  municipal  control 
of  water  supplies  is  indicated  by  a  comparison  of  the  preceding 
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figures  with  similar  figures  for  1890.  At  that  time  5  of  the  28  cities 
in  the  Stute  hftving  public  water  supplies  and  50  of  the  109  towns 
were  supplied  bj  private  companies.  The  total  popuktion  of 
these  cities  and  towns  was  318,319,  or  16  per  cent,  of  the  total 
populatioo  supplied,  while  in  1895  only  9.5  per  cent,  of  the  total 
population  supplied  was  supplied  by  private  companies. 

The  following  table  gives  statistics  with  regard  to  the  consumption 
of  water  in  the  cities  and  towns  in  this  State  where  such  records  are 
kept.  The  consumption  per  inhabitant  has  been  obtained  by  divid- 
ing the  average  daily  consumption  by  the  total  population  of  the 
city  or  town  in  1895,  and  consequently  is  somewhat  less  than  the 
amount  used  per  consumer^  because  there  are  in  all  cities  and  towns 
some  who  do  not  use  the  public  water  supply  This  di (Terence  ia 
most  marked  in  towns  containing  villages  to  which  the  pul>lic  water 
supply  has  not  been  extended,  and  in  towns  where  the  works  have 
been  in  operation  but  a  short  time  and  where  water  has  not  come 
into  general  use.  In  some  towns  the  population  during  the  summer 
months  is  much  greater  than  is  shown  by  the  census  returns,  and 
in  iuch  cases  the  consumption  per  inhabitant  as  given  in  the  table 
is  somewhat  higher  than  it  would  be  if  allowance  should  be  made 
for  the  increased  population  in  summer. 

StoHsticB  relating  to  the  Comumplion  of  Wider  in  VariouB  Cities  and  Towns, 
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Slaltstict  relating  to  (A«  Oon$umption  of  Water  in  varioun  Citia  and  Towns  — 

CoacIuJetl. 
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The  rainfall  for  the  year  1895  was  very  slightly  less  than  normal, 
the  deficiency  being  0.63  of  an  inch.  There  was  an  excess  of  rain- 
fnll  in  the  months  of  April,  July,  October  and  November^  and  a 
deficiency  in  all  the  remaining  months,  the  greatest  deficiency  occur- 
ring in  February.  The  greatest  excess  occurred  in  the  months  of 
October  and  Novemlier.  An  exceptionally  heavy  rainfall  occurred 
in  the  eastern  part  of  the  State  from  October  12  to  14,  the  greatest 
amount  recorded  being  8.49  inches  at  FramiDgham.  The  distribu- 
tion of  rainfall  was  such  as  to  cause  a  very  low  flow  in  the  streams 
in  the  latter  part  of  August,  in  September  and  in  the  earlier  portion 
of  October.  The  average  rainfall  in  Massachusetts,  as  deduced  from 
long-continued  observations  in  various  parts  of  the  State,  is  45.30 
inches.  In  the  following  table  is  given  the  normal  rainfull  in  each 
month  in  1895  and  departures  from  the  normal :  •  — 
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4.42 

8.87 

-1.05 

FWbniAij, 

t.M 

LOT 

-«.IT 

8.88 

8.80 

-O.Tl 

Mmreb.    .       .       . 

8.87 

2.M 

-«.W 

Oetoter, 

4.18 

7.18 

■H*08 

Al»ril,      -       •       . 

8.U 

i.OT 

H^l.» 

lfo?tmb«ri    • 

4.<NI 

8.28 

+2.21 

Umf,       .       .       . 

1.71 
t.M 

s.«r 

-0,12 
+0.«6 

8.n 

S.M 

-0.78 

July,      .       .       . 

46.80 

44.(17 

-0.63 

To  enable  the  condition  preceding  the  collection  of  samples  of 
water  m  any  part  of  the  State  to  be  understood,  the  following  tables 
are  presented,  which  give  the  daily  rainfall  io  inches  at  nine  stations 
mattered  throughout  the  State  :  — 

•  TbU  And  tbe  subeeqtitfiit  tabtei  of  rttiufail  hare  beeo  prepAied  Horn  Uie  recordi  of  the 
New  EiigUad  WeAtUer  Seivioe. 
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Daily  Bairt/all  in  Tnchei  at  Ifine  Places  in  Maasachvuelts,  Oeograpkically  aelecUd. 
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14,   •       , 
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* 
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0.01 
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0.01 
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O.M 
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t.03 

».0T 

0,40 
O.ftO 

• 
O.SI 

0.02 

_ 
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• 
0,40 

o.t& 

• 
1.00 

o.oa 
o.*o 

OJS 

• 

0.24 

0.91 
040 

0,41 

04T 

♦ 
0.S4 

o.oi 

0,3S 
O.OA 

• 
o.so 

1.03 
0.00 

0*14 
0.01 

0.94 

« 

o,Te 

0.00 
0,43 

- 

0.0« 

• 

0.33 

1.40 
04i 

0.07 

IM 
O.W 

0.00 

o.ao 

0.S8 

0.0ft 
O.IT 

■ 

0.03 

• 
0,13 

Op  10 

* 

0.01 

04S 

« 
O.SI 

0.54 
0.tl 

s,.      • 

1,.       . 
4,.       ■ 
*,.       . 
i,.       . 
T,.       , 
•,.       ^ 
ftp.       . 

10,.       . 

II, ,        . 

It.,       • 

w.*      - 

1***       . 
10,.        . 
17,.       . 
11,.        . 
10.,       . 
m.       • 

2ip-     . 
ta..     . 

Sfip.        « 

»..    . 

a,.     . 

TOTAW, 

o.oi 

0.07 

« 

0.00 

0.13 
0.01 

* 
0.47 

0.00 

O.IXT 
0.11 

* 
1.06 

0.03 
0.03 

O.lfi 
0.14 

* 
0.03 

0.30 

* 
0.38 

0,00 

o.oe 

0.00 

ft 

0.34 

O.IB 

* 

* 
0.00 

0*14 
0.12 

o.» 

0,1T 

0,31 

O.M 

TOTAt^, 

3,10 

4,21 

,.Mj,.» 

S.OI 

8.3«'3*w'4.ai 

a.S5 
1 

l.Ofl 

o.«i,a« 

K44:o,MO.«0  1.^j 
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a.m 

*  PreolplUtloD  Inelnded  in  that  of  following  day. 
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—  Continued. 


Marvli*  li«a. 

April,  1099. 

Day 

09 
MOHTK. 
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1 

j 
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1 
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1 
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E 
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1 
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11 
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ft 
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- 
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0.13 

O.OT 

1,.           . 

- 
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- 
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- 

- 

- 

- 

- 

- 
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0.10 

• 

« 

16,.       . 
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5.1t 

*  PrmlpltAUon  loeloded  In  thftt  of  foUowlDg  itoy. 
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Dailif  Bainfall  in  JncAea  ai  Nine  Plaeea  in  Massaekuseiti.,  GtographieaUy  seieeltd 

—  Con  tinned. 


BK^r,   1909. 
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IT,    .        . 

u,  .      , 

19.  .       . 
».   .        . 

ai,  .     . 

ta,  .    . 

n,  .     * 
w.  .     , 

M.    *       . 
»,   .       . 

SI.    ,        , 

0.30 

o,ao 

O.TO 
0.06 

- 
D.fiO 

• 

l.OQ 

o.a& 

0.06 
fl.Tl 

o.*» 

O.OT 
O.Tt 

0.06 

• 

O.fiT 
0.% 

a.oi 

tt*8i 
0.04 

9.00 

• 
t.lf 

0.36 

o.iqI 

0.W 

9*111 

O.Tfl 

o.ao 
oas 

* 
oai 

O.Si 

- 
- 

• 

O.AI 

* 
1.80 

O.SI 

o.oa 

o.ia 

• 

9.21 

5.11 

0.0ft 

0*99 
O.I* 

f 

t.so 

j 

0,10 

m 
0.31 

0.10 
O.IO 

0.32 

o.v 
|0.ai 

0.77 
0.291 

* 

o.g« 

0.S2 

* 

0.06 

0.iB 
D,S8 

0.1^ 

1,.          , 
%.         , 

•..          . 
«,-          * 
ft,*           . 
ft.*          . 

r,.     . 
§,.     . 
e,-     - 

11,  • 

12,  -        . 
13..        . 

114,.       - 
16,  .        . 
10,.        . 
IT, .        . 
11, .        . 
10^.        . 
»..        . 
21,,        . 
23,.        . 
»,^        • 

a«,.      . 

26,*        • 

as,.     . 

29,. 
10, .      . 

l.» 

O.IO 

0.30 
0.40 

o.w 

* 

0.1& 
0J3 

0.8O 

0.6d 
0.21 

o.efl 
o.n 

0.10 
0.10 

0.11 

o.» 

0>43 
0.§9 

D.03 

* 
O.H 

0.16 

0.00 

0.03 

0.3T 

L.16 

1 

0.13 

0.31 

0.11 

0.12 

o.os 

0.37 

* 
I.IT 

0.23 

« 

o.oo 

* 

0.31 

1.32 

0.D4 

O.K 

o.ia 

O.fT 

■ 
2.30 

0.10 

o.ie 

« 

0*00 

0,M 
l.i« 

o.oa 

0.11 

0.U 

0.M 

0,11 

i.or 

l.OO 

TOTALi, 

2.0&3.03!3.S3|t.V4 

l.Odl.M 

l.SO 

^'^t-1 

a.s6 

1,47 

3.£4 

B.2i.3.21 

2.M2.3S 
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Precipitation  Inelnded  Id  that  of  followlDg  day. 
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Daily  Rainfall  in  Inches  at  Nine  Places  in  Massachusetts,  Oeogfaphically  selected 

—  Continued. 


Jniy,  leita. 
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*  Pr«cipiUtloii  inolad«d  In  thai  of  foUowUig  daj. 
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Flow  of  Streams. 

Tlia  flow  of  the  streftms  of  the  State  durbg  the  year  1895,  u 
indicFitfsd  by  the  flow  of  the  Sudbury  Kiver,  was  a  very  litlle  greater 
thtiu  the  average  for  th^  past  twerjty-onc  year§.  In  order  to  show 
the  relatiQU  laetweeD  the  flow  of  the  Sudbury  Eiver  during  each 
mouth  in  1W5  and  the  normal  flow  of  the  same  river,  as  deduced 
from  ob^erviitioHB  for  twenty-one  years  from  1875  to  1895,  iuclu- 
sivej  the  foUawiog  table  has  been  prepared. 

The  area  of  the  waterijhed  of  the  Sudbury  Kiver  aboT©  the  pomt 
where  its  flow  is  measured  is  75.2  square  miles. 

nhk  nhmi^ing  Amr^e  M&iUkty  Fltm  qf  Sudbary  Miver  for  the  Tear  J&ffS^  6i 
Vuttk  Fe€t  ptr  Second  per  Squi^^  Mile  of  Brmnage  Artu^  aUa  B^arturts  fhrnt 
iAe  Xarmat  Flow. 


MOHTB. 


Holai^t  Ftoii. 
CutiSt"  Fret  iw 
^HXMn  Mas. 


IN    tftSA. 

Cubic  ri.'«t  p«r 
BecoDd  pef 

B^niD^  MUM. 


Cable  FeH  pcr 
ftTnanJper 


Jam,      * 

Ofliaber, 


till 
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0.370 
0.M3 
1**11 


l.ftM 


1.609 
D.iSff 

a. 737 
S.900 

o*ots 

0>STO 

O.SM 

o.s» 


l.Tfl 


— O.fT* 
-HI.71* 


**a 


+0J 


+1-1JKI 


H-o,ni 


The  next  table  shows  the  weekly  fluctuations,  during  1895,  in  the 
flow  of  the  two  streams  most  carefully  measured,  namely,  the  Sud- 
bury and  the  Merrimack.  The  flow  of  these  streams,  particular! v 
the  Sudburj',  will  serve  to  indicate  the  condition  of  other  streams  in 
eastern  Massachusetts. 
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0.W9 

0.6&7 

28, 
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3.623 

1.892 

15, 

0.145 

0.392 

«*, 

3.071 

1.419 

22,    . 

0.878 

0.374 

w. 

2.302 

1.902 

29, 

0.025 

0.333 

Apr,  T, 

l.TM 

l.&M 

Oct.   6, 

0.804 

0.432 

w. 

2.m 

4.976 

13, 

0.8SS 

0,418 

21, 

4.185 

8.09a 

20. 

8.7*7 

1.771 

n. 

1.432 

S.QM 

27.    , 

O.T77 

0.843 

M.y    *. 

0.988 

s.on 

Nov.  8.    , 

1.427 

0.988 

It. 

0.61d 

l.MB 

10. 

l.fta« 

1.321 

l». 

O.OM 

1.83* 

17,    , 

2.13T 

1.828 

2«, 

0.426 

0.S70 

w,   . 

8.226 

2.523 

Jaoe  2, 

0.407 

l.OM 

I>M.    I,     . 

3.307 

2.933 

•. 

0,307 

0.82fl 

8, 

2.0SI 

2.240 

1«. 

0.240 

0.620 

16,     , 

1.17'i 

1.&98 

ai.    , 

-0.277 

0.499      ! 

22,    . 

1.282 

1.182 

«o. 

0.818 

o.eoa 

29.    , 

2.018 

2.003 

In  the  annual  report  of  the  State  Board  of  Health  for  the  year 

1890  (pages  338  to  340)  a  table,  taken  from  the  annual  repoi-ts  of 
the  Boston  Water  Board,  was  printed,  giving  the  records  uf  rainfall 
upon  the  Sudbury  River  watershed  and  its  yield,  expressed  in 
indies  in  depth  on  the  watershed  (inches  of  rainfall  collected),  for 
sixteen  years,  from  1875  to  1890^  inclusive.  The  corresponding 
records  for  the  years  1891  and  lKil2  were  given  in  the  annual  re- 
port  for  1892,  and  the  records  for  the  years  1893  and  1894  in  the 
annual  reports  for  those  years.     For  convenience,  the  records  from 

1891  to  181U,  inclusive,  are  reprinted  in  the  following  table,  to- 
gether with  the  record  for  1895  and  an  average  for  the  whole  twenty- 
one  years :  — 
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The  Sudbury  River  records  are  particularly  valuable  as  a  basis  for 
estimating  the  yield  of  other  wuterahetlB  in  Massachusetts,  both  on 
account  of  the  accuracy  with  which  the  measurements  have  beea  I 
made  during  the  whole  twenty  years,  and  the  absence  of  abnormal 
conditions  which  would  unfavorably  affect  the  rosuIt=f,  It  is  there- 
fore thought  advisable  to  publish  in  the  following  table  those  por- 
tions of  the  records  relating  to  the  yield  of  this  watershed  for  each 
of  the  twenty  years ;  and  in  doing  so  the  flow  from  the  watershed 
is  expressed  in  gallons  per  day  per  square  mile,  instead  of  inches  in 
depth  of  rainfall  collected,  in  order  to  render  the  table  more  con- 
venient for  use  in  estimating  the  probable  yield  of  watei"Bheda  used 
as  sources  of  water  supply. 


Yield  of  the  Sudbury  Biver  Watershed  in  Oallans  per  Bay  per  Square  Mile.* 


MOXTH. 

1S7S» 

ia76. 

mrr- 

l«7S. 

1870, 

i»sa. 

1S»1» 

iftsa. 

JftQUAry 

103,000 

M&,ooa 

OAS^OOO  't,8l0,000 

700,000 

1,121,000 

4U,000 

1,14U0OO 

F«bruAnr,    , 

1, 494,000 

i;ie«,ooo 

W9.1KK)  2,4fli,tM>0 

IJIUHK) 

1,787,0U0 

l,&4fl,000 

2,40&.000 

liveh, 

1, 004,000 

4,496.000 

4.813.0<K»  8,W7,«WH) 

'J,a3^),tKK) 

1,374.000 

4,004,000 

2,830,000 

AprJJ,  .       . 

S,u4t»,00<» 

i^sfi/m 

iae4.ooo  i,u2a,ttJtJ 

8.U0,tJOO 

l,io«.ooa 

1,M6.000 

667,000 

M»r»  .     . 

1,1B11,(I00 

1.M0/M0 

1,901,000  t,8SU,000 

l,lU,ooa 

5U,000 

065,000 

l,2&2,0OO 

Jmw,  . 

870,000 

323,000 

M7,00Q 

600,000 

413,<i00 

176,000 

l,83S,Oi>0 

6S».000 

July.    .       . 

^lism 

m,ooo 

»2.0O0 

128,000 

I6«,0O0 

177,000 

276,000 

flfl,D0O 

fiepMmUr, . 

wa.ooo 

4OA.O0O 

i2i,yoo 

47&,000 

i»5,oon 

11B,000 

148.000 

66,000 

207,000 

1«4,000 

«»t)O0 

100,000 

141.000  ' 

80,000 

H»7,000 

ao6,ooo 

0«i«l»r»      » 

646,000 

234.000 

033,000 

610,000 

71,000 

toi.ooo 

386,000 

200,000 

Novembor,  . 

i,:m,ooo  i,oB«,ooo 

1^18,000 

1,001,000 

200,000  1 

aoA,ooo 

005.000 

a  10,000 

I>«oem«>«r,  * 

M4,(M0 

4^,000 

l,9l».000 

».17T,000 

403,000 

176,000 

776,1)00 

»I4,0OO 

Avonico  for  who  la  y«M, 

»Tt«00 

i^is&.ooo 

1,314.000 

l,4&2,0O0 

§04.000 

57B,000 

tf7U,000 

862,000 

Av,  for  drtoct  clx  moothi^ 

ft74»000 

S84,000 

wa.ooo 

6a2,ooo 

230.000 

iia,ooo 

330,000 

211,000 

Moami. 

isn. 

l«»4. 

IftM. 

18M. 

1M7. 

IMA. 

1»M», 

18»0. 

Jmoiury 

3S5,000      006,000 

l,23,'i,000   l,4fll,000 

3,699,000 

1,063,000 

2,782,000 

1  264,00^ 

February,    . 

1,033,000  1,»42*000 

|,;iA4,O0ol4,S(K»,000 

2,820,000 

1,961. <K» 

1,196.000 

i;629«000 

U«n3b, 

1,611,000  •S,7tfi.OO0  1 

1,672,01)0 

2,0a0,000 

2.861,000 

S,237»O0O 

1,8310.000 

3.643,000 

ApHi,  .       . 

1,860,000  2.863,000 

1,616,000 

1.047,000 

2,620.000 

2,646,000 

1,410,000 

1,876,000 

Mmy.    .      . 

«IM,000    l,O3*».fJO0 

1,336.000 

720,000 

1,009,000 

1.632.000 

380,000 

1,866.000 

Joa«,    . 

300,000     417,000 

426,000 

203,000 

414,000 

423,000 

663,000 

668,000 

July,    .       . 

116,000 

2»4,0O0 

62.000 

116,000 

114,000 

117,000 

63:1,000 

lOH.OOO 

B«pt«iub«r, . 

78,000 

24T.flO0 

«0,000i 

94,000 

214,000 

3«0,000 

l,432.mK) 

131,000 

01,000 

44,000 

131,000 

118,000 

111,000 

1,116,000 

8'i4.O0O 

46(1.000 

October, 

IM^OOO 

S3,000 

S36,000 

146,000 

190,000 

1,900,000 

1,230,000 

2,272.000 

Kovenib«r,  . 

S0O.0O0 

176,000 

1,178,000 

673,000 

368,000 

S,?6B.000 

1,941,000 

1,216,000 

J>«H»mb«r#  . 

199,000      926,000 

1.174,000 

1,020,000 

043,000 

S.04S.000 

2,241,000 

997,000 

ArerRgv  for  wbolt  y6«r, 

633,000  1,129,000 

901,000 

1,0«T,000 

1,1H«» 

i«aor,ooo 

i,»«a.ooo 

1,288,000 

A«^.  for  drlMt  ilx  monlhi, 

146,000 

200,000 

»»1,000 

223,000 

234,000 

963.000 

944,000 

747,000 

•  Til*  WW  of  the  Badbary  RJwr  WAt«nbod  ui*d  1a  raftklag  ap  the**  r«ccprd«  Indaded  w»l«r  %wt* 
f««M  amoanltng  to  about  one  par  eeot.  of  tbe  «rbol«  krea,  from  1876  to  1S73  Ittcliulve,  and  tiibMqQ^otly 
lacreuiog  t»y  tl!>e  cmtigtrnctJon  of  atoniKe  reAerrolrt  to  about  tbr«o  per  ceot.  In  1886.  The  waWribed 
•lao  ooduIds  eiuntlire  ftr«<ui  of  awaoipy  taod,  wfalcJi,  Lhoufb  Govitf0d  wlLh  waiwr  At  Umea,  Ara  not 
tueladed  to  the  mbowA  p«rc«iitac«i  of  wiUer  surfAOM. 
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rieldofihe 

Sudburif 

Biver^  Watersht^d  in  GaUom 

|>cr  i?«iy 

per  Square  MUe^ 

Coocliided. 

MwferSl 

MOSTK. 

tMt, 

itiai. 

IMS. 

1«»4. 

!■««. 

luetaalm 

J*ou»ry,     ,       *       ,       , 

3,«i»,w; 

l^ft,/00ft 

411^000 

e09,ooo 

1,^^,001)    1 

lJlt,(W» 

February, 

s,m,i»ft 

943^000    ' 

ijmjm 

WItOOO 

Hhom 

],ft|^Ol0 

Murob* 

4,U3,UD0 

i,mjm  , 

M^§/m 

t33»,oiio 

2,410,000 

2,9»,oe)o 

Apnu  . 

s.»-,ogo 

STI^OOi 

i^iawKM 

1,«0,JB(» 

8p»2&,aCK} 

a.Q&3j900 

Mty/   . 

mjm 

l^,W 

i,iSs,ooo 

940.000 

eae^ox 

l.lltJN 

Jotiii,  .       , 

414^000 

4S§,000 

44V.900 

4tft,oua 

II4,0I» 

473^ 

jQly,    . 

mjm 

SI4,000 

lAa^ooo 

uijom 

331.000 

isr^ 

Atl^Ht. 

1«I,Q00 

sia,(ioo 

111.000 

m9,<m 

£N,00« 

2IW.0W 

vajm 

sn>.ooo 

TO«,MOa 

i^,im 

f9,000 

£40,«it 

golttb«r.    ■ 

II0,^K» 

»«,00l> 

^t^UQO 

&u,tm 

l^TO^WO 

M^m 

NovMalMr, 

«Ofi,QM 

6»7.lM0 

mit,im 

|3«,0OQ 

a.m,o«) 

t&OvOOO 

D«9Mlb»r« 

MifOOO 

m,Qm 

tST.OW 

Tie^floo 

1,7B2.000 

l,Od«,000 

Atcrsff}  for  wh(?Ie  yc»r« 

l,31fi,OO0 

TSl.OM 

1,03T,«M» 

7TO,0Oa 

l.lfl£.fXMJ 

i.ooa.ooa 

Av.  t&t  i]fS««t  >li  momlM, 

33j»,000 

axTiOoa 

S3T,DC» 

8M,000 

4S«,MW 

saB,ooo 

THE   HABDNESS   OF  WATER 


METHODS  BY  WHICH  IT  IS  DETERMINED. 


Bt  ELLEN   H.  RICHARDS,  S.B. 


[«J] 


THE  HARDKESS  OF  WATER  AND  JIETEODS  BY  WHICH  IT  IS 

DETERMIKED. 


Not  the  leust  important  conaideraiioo  which  may  influence  the 
choice  of  a  water  supply  is  that  regurding  the  quantity  of  calcium 
and  njagnesium  salts  it  contatDB,  and  which  give  to  it  the  property 
Itnown  as  *' hardness/' 

Excessive  harduesa  renders  a  water  unfit  for  many  domestic  uses, 
because  of  the  waste  of  soap  in  the  laundry  and  its  injurious  eflect 
on  cooking  utensils  and  on  some  foods.  As  a  question  of  economy, 
therefore,  the  amount  of  calcium  and  magnesium  salts  in  a  water  is 
of  importance.  The  separation  and  determination  of  the  different 
mineral  salts  in  water  is  a  somevyhat  long  and  tedious  process. 
The  weight  of  the  residue  on  evaponition,  taken  alone,  does  not  fur- 
nish the  information  sought^  for  the  residue  may  consist  chiefly  of 
potassium  or  sodium  salts,  which  do  not  cause  water  to  have  the 
objectionable  quality  of  hardness  which  is  imparted  to  it  by  the  salts 
of  calcium  and  magnesium.  A  ready  means^  therefore,  of  determin- 
ing at  least  the  relative  hardness  of  a  given  sample  is  valuable,  and 
this  means  is  found  in  the  soap-destroy iog  power  of  different  waters* 

A  difficulty  in  the  way  of  making  the  determination  of  hardness 
by  the  amount  of  soap  required  to  give  a  permanent  lather  lies  in  the 
indefinitenesB  of  the  various  substances  known  as  *Vsoap,'*and  much 
confusion  has  arisen  from  the  effort  to  construct  scales  of  "degrees** 
of  hardness  on  this  Inisis, 

Dr.  Edward  Frankland*  avoided  this  difficulty  by  stating  the  re- 
sults in  terms  of  calcium  carbonate  in  100,000  parts  of  water,  thus 
making  the  determination  more  accurate  and  consistent  with  the 
other  results  of  amil^^sis* 

This  method  (descril>ed  later),  with  all  the  precautions  carefully 
observed,  has  been  used  in  all  the  chemical  work  of  the  Massachu- 
setts State  Board  of  Health  since  1872, 
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If  calcium  carboTiatc  and  chloride  were  the  only  salts  to  be  mei 
with,  or  if  calcium  and  inagneaiam  salts  occurred  separately  io  waters, 
tho  results  would  be  quAntitativo  i  but,  as  the  salts  usually  occur  mixed 
in  unkuowii  proportioos,  the  figures  given  under  the  headiog  **  hard- 
ness*' are  accurate  only  within  limits. 

As  recorded  in  the  reports  of  the  State  Board  of  Health,  the 
figures  under  '*  hardness'*  iudicate  the  number  of  grams  of  calcium 
carbonate  which,  dissolved  in  100,000  grams  (100  litres)  of  distilled 
water,  would  decompose  as  much  soap  as  would  100  litres  of  the 
water  in  question.  If  the  minertil  salt  was  mugnesium  carbonate  or 
calcium  sulphate,  the  figure  would  be  slightly  different  i  and  if  two 
or  three  of  these  compounds  were  present,  yet  a  different  figure 
would  be  given.  Ordinary  soaps  contain  from  23  to  31  per  cent,  of 
water,  and  in  combining  power  have  been  found  to  vary  from  75  to 
90  per  cent,  of  the  value  of  the  standard  soap  used  in  the  determi- 
nations^ with  a  tendency  to  the  lower  limit.  Not  to  burden  this 
paper  with  the  long  aeries  of  experiments  and  calculations  made,  it 
may  be  J!<aid  that^  on  an  average  which  includes  some  wide  variations, 
the  wei*^ht  of  soap  required  to  give  a  lather  which  will  remain  five 
minutes  is  ten  to  twelve  times  the  weight  of  the  catcium  and 
magnesium  salts. 

From  the  figures  under  the  heading  **  hardness,''  in  the  tabulated 
analyses,  an  estimate  may  be  made  as  follows :  — 

If  the  hardness  of  a  water  is  given  as  9.0,  it  means  that  in 
100,000  pounds  of  water  there  is,  of  calcium  and  magnesium  salts, 
a  quantity  which  gives  the  same  hardness  to  water  which  would  be 
given  by  9  pounds  of  calcium  carbonate.  In  order  to  soften  this 
water  for  manufacturing  purposes  about  9  pounds  of  soda  ash  will 
be  required,  and  for  laundry  purposes  about  90  pounds  of  soap. 

Massachusetts  is,  as  regards  hardness,  exceptionally  fortunate  in 
her  water  supplies.  Of  153  sources  supplying  143  cities  and  towns, 
only  13  per  cent,  show  over  4  parts  per  100,000  of  hardness,  while 
half  of  the  remaining  87  per  cent,  have  a  hardness  below  1.5  parts, 
and  13.7  per  cent,  of  the  whole  number  have  a  hardness  of  less  than 
0.5  of  one  part.  Of  the  19  supplies  which  have  a  hardness  of  more 
than  4,  six  are  between  4  and  5,  four-are  between  5  and  6,  three  are 
between  6  and  10,  one  is  between  10  and  15,  five  are  over  15. 
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Methods  of  Determination  of  Hardness. 
h     By  8oap^  —  Clark's  3feihod, 

When  potassium  or  sodium  soap  is  added  to  water  cootaining 
calcium  and  magnosium  salts,  the  soap  h  decomposed,  and  insoluble 
compounds  with  the  fatty  acida  are  produced. 

Upon  this  decomposition  of  soap  is  based  the  method  for  the 
determination  of  **  lime  salts"  wliich  was  |)erfected  and  patented  by 
Thoman  Clark*  in  1841,  Variously  modified  by  French,  German 
and  English  chemists^  the  principles  he  formulated  proved  of  general 
application.  He  employed  sixteen  standard  calcium  carbonate  solu- 
tions, containing  from  one  to  sixteen  ''degrees  of  hardness/*  one 
degree  meaning  one  grain  of  calcium  carbonate  to  the  imperial  gallon. 
The  soap  solution  was  prepared  by  dissolving  hard  soap  in  proof 
spirits  and  making  up  to  such  a  strength  tfiat  100  test  measures  of 
the  standard  calcium  carbonate  solution  of  IG  degrees  of  hardness 
should  take  32  test  measures  of  soap  solution,  a  test  measure  being 
y^^  part  of  a  gallon. 

Hardness  may  be  temporary,  caused  by  the  presence  of  bicar- 
bonates  which  are  decomposed  by  boiling  heat,  with  the  liberation 
of  carbon  dioxide  (carbonic  acid),  or  permanent,  caused  by  com- 
pounds other  than  the  bicarbonates.  In  the  Clark  process  the  total 
hardness  is  determined  on  the  unboiled  water  and  the  permanent  on 
the  boiled,  the  difference  being  the  temporary  hardness.  The  total 
hardness  only  is  given  in  the  results  tabulated  in  the  State  Board 
of  Health  reports. 

The  solutions  used  in  the  laboratory  for  water  analysis  are  made 
as  follows :  — • 

A  standard  calcium  chloride  solution  is  prepared  by  dissolving 
0,2  gram  of  Iceland  spar  in  dilute  hydrochloric  acid  in  a  platinum 
dish  and  evaporating  to  dryness,  redissolviog  in  a  small  amount 
of  water  and  again  evaporating  to  dryness.  This  is  repeated 
several  times,  until  all  the  free  acid  is  removed  and  a  perfectly 
neutral  salt  remains  which  is  dissolved  in  water  and  made  up  to 
one  litre.  One  cubic  centimeter  then  contains  calcium  chloride 
equivalent  to  0,0002  gram  calcium  carbonate. 

For  the  preparation  of  the  standard  soap  solution  100  grams  of 
the  best  quality  of  dry,  white  Castile  soap  is  cut  into  thin  sbavingSy 
dissolved  in  dilute  alcohol  (500  cubic  centimeters  alcohol,  96  per 
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cent*,  and  500  eiihic  centimetera  of  distillecl  water)  and  allowed  to 
stand  over  night  to  settle  ;  100  cubic  ceDti meters  of  the  clear  liqttid 
are  theo  made  op  to  two  litres,  enough  alcohol  being  used  to  keep 
all  of  the  soap  in  solution.  Fifty  cubic  centimeters  of  the  standard 
solution  of  calcium  chloride,  which,  accordiDg  to  the  table,  should 
take  ejcuctly  14,25  cubic  centimeters  of  standard  soap,  are  used  to 
test  ita  strength.  The  solutiou  thus  prepared  does  not  change  per* 
ceptibly  if  air  has  no  access  to  it,  and,  if  used  with  a  siphon  burette 
atttichcd  to  the  bottle,  will  keep  for  five  or  six  weeks  or  longer*  It 
contEins  5*2  grams  of  Castile  soap  to  the  litre^ 

For  the  standardization  of  the  soap  and  for  the  determination  of 
the  hardness  of  any  water,  50  cubic  centimeters  of  the  water  to  be 
tested  or  of  the  standard  calcium  chloride  solution  are  placed  iu  a 
flask  or  bottle  of  200  cubic  centimeters  capacity  and  of  a  convenient 
shape,  and  the  soap  eolation  added,  two  or  three  tenths  of  a  cubic 
centimeter  at  a  time,  shaking  well  after  each  addition,  until  a  lather 
is  obtained  which  is  permanent  for  five  minutes,  and  covei:^  the 
entire  surface  of  the  liquid  with  the  bottle  placed  on  its  side. 

The  following  table  gives  the  hardness  corresponding  to  the  num- 
ber of  cubic  centimeters  of  soap  solution  used  in  the  analyses  :  — 


Table  of  Hardness. 


VolomeofSoAp 
SoLo-e. 

HurdneM. 

(Ca  COS  per 

100,000.) 

Volome  of  Soap 
8oL  C.C. 

HardneM. 
(Ca  COS  per 

100,000.) 

VolnmeofSoap 
SoLcc 

Hardaeas. 

0.7 

0.00 

4.16 

6.7 

8.a 

0.8 

0.16 

4.29 

6.8 

8.67 

0.9 

0.82 

8.9 

4.43 

6.9 

8.71 

1.0 

0.48 

4.0 

4.67 

7.0 

8.86 

1.1 

0.63 

4.1 

4.71 

7.1 

9.00 

1.2 

0.79 

4.2 

4.86 

7.2 

0.14 

1.8 

0.06 

4.8 

6.00 

7.8 

9.29 

1.4 

l.ll 

4.4 

6.14 

7.4 

0.43 

1.6 

1.27 

4.6 

6.20 

7.6 

0.57 

1.8 

1.48 

6.43 

7.6 

9.71 

l.T 

1.66 

4.7 

6.67 

7.7 

0.80 

1.8 

1.60 

4.8 

6.71 

7.8 

lO.OO 

1.9 

1.82 

4.9 

6.86 

7.9 

10.15 

2.0 

1.96 

6.0 

4.00 

8.0 

10.30 

2.1 

2.08 

6.1 

6.14 

8.1 

10.45 

2.2 

2.21 

6.2 

6.20 

8.2 

10.60 

2.8 

2.34 

6.8 

6.48 

8.3 

10.75 

2.4 

2.47 

6.4 

6.67 

8.4 

10.90 

2.6 

2.60 

6.71 

8.6 

11.05 

2.6 

2.78 

6.6 

6.86 

8.6 

11.20 

2.7 

2.86 

6.7 

7.00 

8.7 

11.85 

2.8 

2.00 

6.8 

7.14 

8.8 

11.60 

2.9 

8.12 

6.9 

7.29 

8.9 

11.65 

8.0 

8.26 

6.0 

7.43 

0.0 

11.80 

8.1 

8.88 

7.67 

.      9.1 

11.95 

8.2 

8.61 

6.2 

7.71 

0.2 

12.11 

8.8 

8.64 

6.8 

7.86 

9.3 

12.26 

8.4 

8.77 

6.4 

8.00 

0.4 

12.41 

8.6 

8.00 

8.14 

9.6 

12.56 

8.6 

4.08 

o.o 

8.20 
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The  importance  of  adding  the  soap  solution  in  email  quantities 
cannot  be  too  strongly  emphasized,  especially  In  tlie  presence  of 
magnesium  compounds.  If  much  carbonic  acid  be  liberated,  it  is  well 
to  follow  the  original  directions  and  remove  it  by  suction.  It  will 
be  observed  that  the  table  does  not  admit  of  the  determination  of 
hardness  above  12.5  parts.  In  case  the  water  under  examination  re- 
quires more  than  10  cubic  centimeters  of  the  standard  soap  solution, 
a  smaller  portion  of  25  cubic  centimeters,  10  cubic  centimeters,  or 
even  2  cubic  centimeters,  as  the  case  may  require,  is  measured  out 
and  made  up  to  a  volume  of  50  cubic  centimeters  with  recently  dis- 
tilled water.  This  will  keep  the  results  comparable  with  each  other, 
although  the  element  of  dilution  introduces  a  slight  error  into  the 
calculation. 


2.     By  Acid^  —  Hehn€y&  Method. 

Attempts  have  been  made  to  determine  the  calcium  and  magnesium 
salts  by  means  of  standard  acid  and  alkaline  solutions  instead  of  by 
soap.  An  exhaustive  study  of  the  relative  practical  value  of  one  of 
these,  as  compared  with  the  soap  method,  was  made  in  1890  in  the 
laboratory  of  the  State  Board  of  Health.  A  condensed  summary  of 
the  results  is  here  given. 

The  standard  solutions  used  are  sodium  carbonate,  1.06  grams  to 
the  litre,  one  cubic  centimeter  corresponding  to  0.0001  gram  calcium 
carbonate,  and  sulphuric  acid  of  such  a  strength  that  one  cubic  cen-* 
timeter  will  exactly  neutralize  one  cubic  centimeter  of  the  standard 
sodium  carbonate  (0.98  gram  of  sulphuric  acid  to  one  litre). 

For  the  determination  of  the  temporary  hardness,  100  cubic  centi- 
meters of  the  water  to  be  tested,  tinted  with  lacmoid,  which  is  the 
best  indicator  to  use  with  surface  waters,  are  heated  nearly  to  boiling 
in  a  porcelain  dish,  and  the  standard  acid  added  to  a  neutral  reaction. 
Each  cubic  centimeter  of  acid  corresponds  to  one  part  of  calcium 
carbonate  per  100,000. 

For  the  permanent  hardness,  another  100  cubic  centimeters  of 
water  are  taken,  and  enough  of  the  standard  sodium  carbonate 
solution  added  to  more  than  decompose  the  salts  of  calcium  and 
magnesium,  and  the  whole  evaporated  to  dryness  in  a  platinum  or 
nickel  dish*  (Glass  and  porcelain  cannot  be  used,  as  loo  large  an 
error  is  introduced  from  the  alkali  dissolved  from  these  substances.) 
The  residue  is  first  treated  with  boiling  distilled  water,  which  has 
been  boiled  for  a  few  minutes  to  remove  any  carbonic  acid,  and  then 
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filtercsd  thmagh  a  small  filter  which  must  be  well  wa&lied,  the  filtrate 
tinted  with  lacmoid  and  tbe  excess  of  free  alkali  determioed  by  the 
fitaodard  acid.^ 

The  number  of  cubic  centimeters  of  sodiam  carbonate  used,  less 
the  acid  used  for  neutral tziitioo,  gives  the  permanent »  and  tbe  sum 
of  the  two  gives  the  total,  hardness. 

With  alkaline  waters,  with  sewage  and  with  some  sewage  efflu- 
ents, a  correction  must  be  made  for  tbe  excei^s  of  alkaline  ear  bo- 
nates  ;  but  in  these  cases  the  results  after  correction  do  not  compani 
as  closely  with  the  soap  method  as  do  those  obtained  with  tbe  Datuml 
waters. 

The  following  tabulated  results  were  obtained  by  the  two  methods, 
which  were  tried  on  a  oumber  of  ground  and  surface  waters  and  sev- 
eral samples  of  sewage,  in  every  case  the  total  hardness  being 
given :  — 

Burfaot  Waters, 

[Ptorta  p«r  100,000.3 


Ft^CI  or  C^lLLkCTEfO^. 


FltehbDrfi  Ori9iiii>Dk  Eesetirolr,  *.»,,*  .  , 
SprlQi^nitfld,  Ludlow  E«*»r¥olr,  0  ImI  beneitli  tlie  lurtiet,  ^  .  *  . 
Bpr)offlf]l<f » LtidLow  EAiArroLr,  mt  «iiTfu»,  .  .  ^  ,  .  . 
QuiD«f,  EftieiTofr,  .....«*■..  i 
LawraneBp  M trrliQKclc  RiTir,  *..*..,.. 
Brockt^il,  EcaerVQtri  .•,..*>•,.. 

Worcdileri  Hold  en  RM«rft»Lr,  ,,*...... 

MilLrUk,  Blftckstooe  River, 

BojtoQ  W«l«r  WarkB,  BuId  4|  20  feet  b«i»lh  tbB  surf  sot, 
Eoitoti  Wfttfir  Works,  B*m\i3  4,  4  f«rt  twnettth  thn  «nrfft9a,  > 
Ltvrenc^,  M^iriTJmftck  Eiter^    ««>«,.,.* 
BtMkiD  Wftl«r  Workt,  Cold  Sprluf  Brooki  nt  h^aA  of  ReierToIr  No.  4^, 
BotUm  Water  Worki,  Reaerrair  Ko.  £,<>..*«. 
Boston  Wvter  Works,  S^dbisry  Rtve^  at  head  of  Reterrolr  Ifo.  1,    . 
Boit^Q  Wmter  Workft*  Efli«irv4>lr  No.  4^,  oear  bottom »    >       *       ■       • 
Boiion  W&ter  Workt,  Reiervolr  Ko*  3*  .**»■*       « 
Frfttatngbam,  FArni  Fooci,         ..«,,..•. 
MurLborouf^ti,      •»..».*.,■*« 
Boa  too  WAter  Works,  Stony  Bro-ok,  At  tieod  of  BeMrroli'  X@.  3| 
WtncJiwtof^  Eflten'olr,       *..,«*,... 
Woroo«t«f,  Bl&ckitone  ElTer*    »       •       ,       ,       *       i       •       ,       i 
FongliktftpAlai  tnlel  o-f  QUer^bMtu,   »•.,*,.. 
Fati^likeeipille,  inlet  of  e«.it  iUer-b^di      ,       ,        ,        *       t       1        . 
Pofigbkiwpile,  lolet  of  weet  Qlter-bisil,     ***.*.■ 
roagbkeapctei  Uudaoo  River,  .••,•■*,. 


> 
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These  two  methods  were  then  tried  upon  three  samples  of  sewage, 
the  results  of  which  show  wide  differences :  — 


Place  or  Collsctiom. 

Total 

Hardness  by 

8o»p. 

Total 

lUrdneNS  by 

Add. 

No.  1, 

4.20 

6.80 

No.  2, 

8.90 

7.20 

No.  3 

3.60 

5.ao 

These  three  samples  were  strongly  alkaline,  in  every  case  the  acid 


method  giving  the  higher  results. 


0 round  Waters, 


I*LAOK  «»F  (.'OLLKCTIOM. 

Ilardnew 
by  »o«p. 

Hardnett 
by  Acid. 

Placb  of  Collection. 

llardneiis 
by  Soap. 

IlardncHS 
by  Acid. 

Whitman,  well, 

1.80 

1.70 

Woburn,  well,. 

4.90 

4.40 

WhHtfly,  well, 

2.08 

2.00 

Winchester,  well,    . 

6.10 

6.80 

South  Dt-erlk-ld,  well,     . 

2.21 

1.96 

Haifleld,  well,  . 

5.14 

4.70 

MelroHO,  well,  . 

2.30 

2.40 

■  South  Deerfleld,  well,     . 

6.71 

6.40 

MflroBf,  well,  . 

2.50 

3.20 

South  Deerfleld,  well,     . 

6.71 

6.42 

(irctntW-l.!,  wrll, 

2.73 

2.20 

Hatfield,  well,  . 

6.00 

6.30 

Melrose,  well,  . 

2.W 

3.60 

Williamsburg,  well, 

6.29 

8.80 

Fratnhmham,  tilter-boalD, 

3.10 

3.10 

Winter  mil,  well,    . 

7.00 

7.70 

(Vaugf,  well,    .        .        . 

3.40 

3.40 

Maiden,  well,   . 

7.10 

7.30 

Melro-.',  wfll,  . 

8.60 

4.70 

South  Framlngham,  nn- 

der-dralD. 
Maiden,  well,   . 

7.70 

7.70 

Rcailiiit;,  well,  . 

3.00 

4.90 

7.90 

8.80 

Mulilen,  well,    . 

8.00 

6.60 

Reading,  well, . 

10.00 

10.10 

Ciimbrldite,  well,      . 

4.20 

6.80 

Framlngham,  well,  . 

10.10 

0.80 

Camf.rldge,  well,      . 

4.40 

4.90 

Reading,  well, . 

11.50 

10.50 

r>(>Mton,  well,     . 

4.40 

4.90 

Amheral,  well. 

12.56 

12.80 

WillianiKburK,  well, 

4.57 

4.20        1 

Williamatown,  spring,    . 

34.40 

30.36 

Keadlng,  well, . 

4.60 

4.60        1 

Chelaea,  well,  . 

17.30 

17.10 

BntitfiiH,  well,    . 

4.70 

6.80 

Chelsea,  well,  .       .       . 

17.50 

17.40 

A  inherit,  well, 

4.71 

i 

4.46 

WilllAmstown,  well, 

84.40 

30.35 

The  extent  to  which  the  presence  of  magnesium  salts  affects  the 
results  is  well  shown  in  the  following  table,  which  gives  not  only  the 
total  hardness  but  the  amount  of  each  salt  which  caused  it,  as  deter- 
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mlMd  hjjr  iOslyvjA,  It  it  pfmnible  hy  careful  maDipQlation  to  preelp- 
iUfji  tliii  ctWlurn  by  mtsimi  of  ftmrnonium  oxalate,  aod,  after  filtenog. 
Up  dftltfrijiino  this  liardneMi  due  to  the  remaiomg  magnesicio]  salts. 


Cr«rupir  100,000.] 


TeUl 

QiOO& 

MfCO^. 

llAfdvw 

Iilwtfi4|«i«mt,  utbutar  wpn«,     *       •       • 

31.10 

«.Tl 

1.09 

0.73 

10.  CO 

#M«n«iifAuU,  iMbiaftf  tt«lJi,     •       1       • 

io.io 

».Oft 

S.Ofi 

oao 

0*10 

|4w»Hit^t»**Hilirf9««ll«   «       t       ■       . 

UM 

i.tl 

4.21 

UAl 

14.  ST 

UMi>lKhwil,litif  Will 

1I*T0 

>.ai 

i.a 

4.SS 

4.1$ 

JU«iM«Urail*tuliul«rwitb^      .       ,       > 

n.io 

1,46 

4,0a 

ja-io 

ja,t« 

Thu  Ibregoiiig  roMulU  sho^  that  the  situ  pier  Boap  method  gives 
rviHulln  iigrc^clng  fairly  well  with  the  more  tedious  acid  niethodt  and 
it  In  th»iH3foi"e  ilfinirable  to  retain  it  for  regular  use  in  determining 
thu  hardnenit  of  Wtttei-a  for  domci*tic  use.  It  has,  moreover,  the 
iulviintit|eiY  o(  boing  a  more  direct  expression  of  the  amount  of  eoap 
wanttnl  in  Uiing  a  wntei. 
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EXPERIMENTS  UPON  THE  PURIFICATION  OF  SEWAGE  AND 
WATER  AT  THE  LAWRENCE  EXI^ERIMENT  STATION/ 


By  Hakuy  W*  Clark,  Chemiat  in  Charge. 


The  year  1895  5s  the  eighth  that  the  experimental  work  of  the 
Lawrence  Experiment  Station  has  been  continued.  The  work  has 
been  carried  on  under  the  general  supervision  of  Hiram  F.  Mills, 
A.M.,  C.E.»  a  member  of  the  State  Board  of  Health.  Mr.  Geo.  W. 
Fuller,  biologist,  was  in  direct  charge  of  the  station  until  August, 
1895,  when  the  writer,  who  had  previously  been  in  charge  of  the 
chemical  department,  succeeded  Mr,  Fuller  in  charge  of  the  station. 
Mr.  W.  R,  Copelaod  is  in  charge  of  the  biological  department,  witl^ 
Mr.  Lewis  Weinberg  as  assistant  biologist.  iVIr.  F,  B.  Forbes  ia 
assistant  chemist.  Profs.  T.  M,  Drown  and  W.  T.  Sedgwick,  of 
the  Massachusetts  Institute  of  Technology,  have  been,  respectively, 
consulting  chemist  and  biologist,  having  a  general  oversight  of  the 
chemical  and  biological  investigations. 

The  investigations  at  the  Lawrence  Experiment  Station  during 
the  year  1895  have  been  ah»ng  the  same  general  lines  as  in  previous 
years,  and  additional  and  valuable  data  upon  the  sulyccts  of  sewage 
and  water  purification  have  been  obtained.  The  question  of  the 
permanency  of  sewage  filters  and  the  best  methods  of  management 
to  secure  this  permanency,  preliminary  treatment  of  sewage  by 
different  methods  to  remove  sbidge  before  filtration,  and  different 
methods  of  aerating  sewage  filters  to  secure  the  greatest  efficiency, 
tjuantitative  and  cpnilitative,  have  been  studied.  In  addition  to  this, 
titudies  of  the  composition  of  sewage  have  been  continued,  and  in- 
vestigations of  methods  for  the  disposal  or  utilization  of  waste  liquora 
of  industrial  works  have  been  begun. 

The  investigations  upon  water  filtration  have  been  directed  towards 
the  subjects  of  high  rates  of  filtration  and  the  eftectiveness  of  shallow 

•  A  full  ftCcoQnt  of  the  work  done  at  the  Lnw-rence  Experiment  Station  for  the  years  1888  and 
1889  li  contained  in  a  spcdal  repart  of  tbe  State  Board  of  Health  upon  tbe  Puritlc^ition  of  Seir- 
■g«  and  Water,  1890.  A  ilmilar  account  for  the  jeari  1890  and  189t  ii  contained  in  ibe  twenty- 
ihird  annoal  refiort  of  the  Board  for  the  year  189L  Since  1891  tbe  tesultt  have  been  pQbli»lied 
yearly  in  Uie  annual  reporti. 
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On  at  least  four  days  in  each  week  n  battle  of  sewage  hns  been 
takea  for  analysis  from  a  large  tank  of  se^'age  at  the  sUitluo,  ami 
this  sewage  is  known  ag  the  •'  regular"  sewage. 

MotMtf  Averages  ofAnalt/sm  of  Eegulur  80wag€  Sampler* 
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Other  Samples  or  Sewage  collected  for  Analysis. 

In  addition  to  the  sewages  represented  by  the  preceding  tables, 
it  has  been  the  practice  to  collect  other  representative  samples  for 
analysis,  as  follows  :  — 

1.  A  sample  representing  an  average  of  all  the  sewage  pumped 
on  each  Tuesday  of  the  year. 

2.  Samples  representing  an  average  of  all  the  sewage  applied  to 
filters  Nos.  1,  6  and  9  A. 

3.  On  each  Tuesday  of  the  year  a  sample  of  the  supernatant 
liquid,  after  allowing  regular  sewage  to  stand  for  four  hours. 

4.  On  each  Tuesday  of  the  year  ^  sample  of  the  supernatant 
liquid,  after  treating  the  regular  sewage  of  the  day  with  sulphate  of 
alumina  in  the  proportion  of  1,000  pounds  per  1,000,000  gallons, 
and  allowing  to  stand  and  settle  for  four  hours. 

5.  On  each  Tuesday  of  the  year  a  sample  of  the  liquid  resultino- 
from  straining  regular  sewage  through  a  layer  of  coke  breeze. 
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Monthly  Averages  of  Analyses  of  Average  Sewage  Samples. 

[Ptrtt  per  100,000.] 
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of  Mixed  Samples,  representing 
Fillers  Nos.  1,  6  and  9 

[Parta  per  100,000.] 
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JUbrUkljf  Atrerttget  of  Analt/aa  of  Supernatant  Liquid  from  Settled  Stwage,ftf 

FiUer  No.  13  A. 
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Monthly  Averages  of  Analyses  of  Supernatant  Liquid  from  Sewage  treated  with 
SulphaU  of  Alumina,  for  Filter  No,  19. 

[Parte  per  100,000.] 
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MoiUMy  Averages  of  Analtfiee  of  Sewage  strained  through  Coke,  for  FUter 

No.  14  J. 
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Summarizing  these  results,  we  find  that,  by  allowing  the  sewage 
to  seltle  in  barrels  for  four  hours  aod  then  drawing  a  sample  for 
analysis  from  a  faucet  half-way  between  the  top  and  bottom  of  the 
baiTel,  this  sample  shows  a  removal  of  48.0  per  cent,  of  the  organic 
matter  (total  albuminoid  ammonia)  and  3L0  per  cent,  of  the  bac- 
teria* By  this  same  treatment,  together  with  the  addition  of  sul- 
phate of  alumina,  a  removal  of  63 »0  per  cent,  of  the  organic  matter 
and  61  *0  per  cent,  of  the  bacteria  has  been  obtained.  By  straining 
sewage  through  a  layer  of  roke,  54,0  per  cent,  of  the  organic  mat- 
ter and  54.0  per  cent,  of  the  bacteria  have  been  removed  from  the 
entire  volume  of  sewage  strained. 
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COMPAHISOK    OF   TUE    STRENGTH    OF    STATION    SkWAGE. 

Bringing  logelber  for  coiiipiirtBon  the  average  results  uf  aoatjses 
of  the  several  series  of  samples  of  uotreated  sewage^  we  have:  — 

|P4^rt»  per  100,^100.] 
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C0MIH3SITI0N    OF   SewaOE. 

During  1895,  series  of  samplea  of  sewage  from  Framingham, 
Marlborough  and  the  Worceater  State  Lunatic  Hospital  have  been 
taken  in  continuation  of  the  studies  of  the  strength  and  composition 
of  the  sewage  applied  to  different  filtration  areas  in  the  State.  All 
chenaical  samples  were  treated,  immediately  upon  collection,  with 
mercuric  acetate  in  the  proportion  of  1  part  to  4,000,  to  kill  the 
bacteria  and  prevent  decomposition  between  the  time  of  coUectioD 
and  of  analysis.  A  separate  sample  was  taken  for  the  immediate 
determination  of  the  dissolved  oxygen  present,  and  still  another  set 
of  samples  was  taken,  from  which  plantings  for  the  determinatioD 
of  the  number  of  bacteria  present  were  made.  These  samples  were 
all  taken  during  cooler  weather  in  1895  than  in  1894,  and,  conse- 
quently, the  percentage  of  dissolved  oxygen  present  was  greater. 

It  will  be  noticed  that  all  samples  were  taken  at  a  point  where 
the  sewage  entered  a  settling  basin.  The  special  features  in  regard 
to  the  places  where  samples  were  taken  in  1895  were  given  in  the 
report  for  1894,  but,  for  accurate  understanding,  are  repeated. 

Worcester  State  Lunatic  Hospital.  —  Situated  on  the  outskirts  of 
the  city,  and  not  connected  with  the  city  sewers.  Practically  all  the 
water  entering  the  sewer  passes  through  a  meter  on  the  city  service 
pipes.     The  number  of  inhabitants  on  the  day  when  the  series  was 
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taken  was  980,  The  samples  were  collected,  as  in  1894,  ni  n  man- 
hole several  hiiDdred  feet  from  the  byilditigis,  and  just  above  the 
settling  tank  through  which  the  sewage  pusses  on  its  way  to  the 
irrigating  field.  The  high  temperature  of  the  sewage  is  due  to 
the  faet  that  a  considerable  portion  of  the  water  .supply  is  used  for 
laundry  purposes  six  days  in  the  week.  The  sewage  is  very  fresh 
at  the  poiot  of  collection  of  samples  ;  that  is  to  say,  the  mixture  of 
organic  pollutions  and  water  has  very  recently  taken  place,  and* 
owing  to  this  fact,  the  sewage  uniformly  contains  nitrogen  in  the 
form  of  nitrates  and  nitrites,  and  the  proportion  of  free  ammonia  to 
organic  nitrogen  is  very  low*  In  fact^  the  sewage  is  so  fresh  that 
good  and  representative  samples  are  collected  with  difficulty,  as  the 
floating  matters  are  not  well  broken  up  before  reaching  the  point 
of  collection.  The  measurements  of  the  How  of  sewage  were  taken 
from  the  meter  readings  giving  the  volume  of  water  used. 

MarlboroHfjh, — The  sewerage  s^^stcm  of  this  city  is  of  the  so- 
called  separate  type ;  but,  as  there  are  no  underdrains  beneath  the 
sewers,  a  considerable  volume  of  ground  water  enters  them.  The 
length  of  the  outfall  sewer,  from  the  last  lateral  to  the  point  where 
it  discharges  into  the  settling  tank  at  the  filter  field,  is  about  four 
miles. 

The  following  series  of  samples  was  taken  October  30,  at  the 
man- hole  just  as  the  sewage  enters  the  settling  tank.  Measure- 
ments of  the  rate  of  flow  were  made  by  noting  the  length  of  time 
taken  to  fill  one  of  the  compartments  of  this  tank.  Free  oxygen 
was  present  in  the  sewage  during  the  entire  twenty-four  hours, 

Framinfjham,  —  The  sewerage  system  is  arranged  with  under- 
drains  beneath  the  principal  sewers  to  carry  ofl'  the  ground  water. 
The  series  was  collected  October  30,  at  the  point  where  the  sewage 
enters  the  collecting  basin,  about  one  mile  from  the  village.  Free 
oxygen  was  present  in  the  sewage  during  the  entire  twentj^-four 
hours. 

In  regard  to  the  tables  given,  it  may  be  said  that  the  samples 
analyzed  were  made  up  of  equal  portions  of  sewage  taken  at  the 
hours  enehised  by  brackets.  The  average  analysis  given  in  each 
case  is  a  simple  average  of  the  determinations  given,  and  is  not,  of 
course,  an  exact  representative  analysis  of  the  sewage  of  the  day. 

It  is  proposed  during  the  coming  year  to  take  more  frequent 
samples  in  each  series,  and  that  these  samples  shall  be  in  some 
measure  proportional  to  the  rate  of  flow  of  the  sewage. 
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Tabls  Bkoxoing  Comparison  of  Relative  AmounU  of  Different  Substances  in 
Mepresentative  Sewage  from  the  Several  Places  Aforesaid, 

Nitrogen  as  Albuminoid  Ammonia  (Wanklyn)^  with  Organic  Nitrogen  (Ejetdaht}. 

[FmrU  per  100,000.] 
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S«wtr. 


EiXpur{m«nt 
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(WanklvB) 

OrgADk  iiitrogeo  (ICjwldali]),  , 

Ptr  cent,  wbtch  formor  ti  of  latter,        , 

Ftr  69DL  of  diMOlvvd  oxjrgflQ, 


Nitrogen  as  Free  Ammonia^  wiUi  Total  Nitrogen  (KJeldahl)* 
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This  last  table  ghows  the  relative  amounts  of  the  different  sub* 
stances  in  the  average  sewage  of  each  place  >  The  avei^age  aaatygis 
of  the  Worcester  Hospital  sewage  agrees  very  closely  with  the  aver- 
age analysis  of  the  1894  series.  The  number  of  iiibabitants  of  the 
institution  and  the  total  flow  of  sewage  for  the  day  are  also  nearly 
identical  for  both  years.  With  the  Marlborough  and  Framinghsm 
sewages  the  amounts  of  these  various  substanees  are  less  in  almost 
every  instance  in  1895  than  they  were  in  1894.  This  difference  i^ 
due  to  the  fact  that  the  total  daily  tiow  of  sewage  was  greater  on  the 
day  on  which  the  series  were  taken  in  1895  than  it  was  in  1894- 
That  is  to  say,  the  sewage,  especially  at  Marlborough,  was  diluted 
by  a  much  larger  volume  of  ground  water,  owing  to  recent  rains. 

The  chief  points  of  the  analyses  to  be  noticed  are  that,  as  ia 
1894,  the  amount  of  organic  nitrogen  repi'esented  by  the  albuminoid 
ammonia  is  a  comparatively  small  and  variable  per  cent,  of  thit 
found  by  the  Kjeldahl  method.  This  percentage  is  lowest  where  the 
sewage  is  freshest  and  the  amount  of  dissolved  oxygen  highest;, 
where  the  sewage  is  most  stale ^  that  is,  where  it  has  undergone  the 
longest- continued  chemical  and  bacterial  action,  the  percentage  is 
greatest-  The  percentage  which  the  nitrogen,  as  free  ammonia, 
forms  of  the  total  nitrogen ^  follows  the  same  general  rule. 


Permanency  of  Sewage  Filters. 

The  permanency  of  a  sewage  filter  depends  upon  the  maintenance 
of  an  equality  between  the  amount  of  organic  matter  applied  to  the 
filter,  and  the  amount  purified  and  removed  in  the  effluent  or  escaping 
into  the  air  in  the  form  of  gas,  plus  the  amount  removed  from  the 
surface  of  the  filter.  If  a  limited  area  for  filtration  purposes  is  a 
necessity,  there  is  of  course  more  or  less  accumulation  of  organic 
matters  upon  the  surface  of  the  filter  or  within  the  upper  few  inches 
of  the  filtering  material. 

If  the  sewage  is  fresh  when  it  flows  upon  the  filter,  the  oi^nic 
matter  in  suspension  will  not  be  finely  divided  and  hence  will  strain 
out,  remain  upon  the  surface  of  the  filter,  and  can  be  removed  with- 
out removing  much  if  any  of  the  filtering  material.  This  removal 
keeps  the  filter  porous,  in  good  condition,  and  the  dry  scum  removed 
decomposes  so  slowly  that  it  does  not  create  a  nuisance.  On  the 
other  hand,  if  the  sewage  is  stale  when  it  flows  upon  the  filtering 
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area,  and  the  &liulge  or  organic  matter  io  suspension  is  finely  divided 
by  the  comparatively  long-continued  mechanical,  chemical  and  bac- 
terial actions  through  which  it  has  passed,  a  much  larger  percentage 
of  this  orgaoic  matter  will  pass  into  the  ioterstices  of  the  filtering 
material,  and,  if  removed  in  aoy  way  except  by  being  changed  into 
the  iDorganic  form  and  passing  away  in  the  effluent  or  escaping  into 
the  air  in  the  form  of  nitrogen  and  carbon  gases,  a  considerable  por- 
tion of  the  surface  layers  of  the  filtering  material  will  have  to  be 
removed  also. 

During  the  earlier  yeai^s  of  the  investigations  at  this  station  the 
sewage  applied  to  the  filters  was  comparatively  weak,  but  fresh ;  and 
considerable  trouble  was  experienced,  caused  by  the  clogging  of  the 
surface  of  the  filters  by  the  crude  organic  matters  of  the  sewage  ;  and 
comparatively  poor  purification  was  ot>tidned  at  such  times,  because 
of  the  difiiculty  with  which  the  sewage  passed  through  these  clogged 
surfaces,  and  also  because  of  insuiBcient  aeration  from  the  same 
■cause.  Daring  latter  years  the  sew^age  applied  to  the  filters  has 
been  stale,  and,  because  of  this  and  the  consequent  fine  division  of 
the  sludge,  there  has  not  been  so  much  clogging  of  the  surface  as 
formerly,  and  very  little  difficulty  has  been  experienced  in  disposing 
of  the  prescribed  daily  dose  of  sewage.  The  sewage  applied  to  the 
experimental  filters  contained,  on  an  average,  twice  as  much  unoxi- 
dized  nitrogen  during  1895  as  during  most  of  the  earlier  years  (see 
page  44fi),  and  hence,  although  the  number  of  gallons  per  acre  daily 
applied  to  the  out^door  filters  has  been  largely  reduced  in  some  in- 
stances, the  amount  of  organic  matter  applied  has  not  been  reduced 
much,  if  any.  This  stale  organic  matter  has  apparently  been  worked 
over  to  such  an  extent,  during  its  slow  passage  through  the  pipe  from 
the  sewer  to  the  station,  that  it  is  of  a  nature  more  easily  attacked 
by  the  bacteria  in  the  filter  than  was  the  former  fresh  organic  mat* 
ter.  As  a  result  of  this,  there  has  not  been  the  steady  increase  of 
stored  nitrogen  and  fats  in  the  filters  that  formerly  occurred.  The 
amount  of  this  stored  nitrogen  present  fluctuates  according  to  sea- 
sons of  high  or  low  nitrification. 
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Tabk  Mhowing  the  Amouni  of  Nitrogen  mrtd  in  the  Sand  cf  FiUer»  Nas,  I  and  9 A 

at  Bifftrtnt  Periods^  caicuiat£d  from  Ihttrminaiwn$  of  Albumimdd  Amnwma, 

[thrift  per  ICmJ.OOV  b;  wet^bt  of  dry  iiind  J 


1 

PliM*  Ko.  I. 

Fitrss  m<t^  iA. 

Dsna  BELOW  SUMTAtm. 
(HfOHAi.) 

Oct.,    , 

Get. 

Jen., 
iift4. 

1MB. 

I- 

IT.S 

IT.T 
21. & 

21.0 
17.3 

4.8 

8.0  - 

1&.0 
U.I 

11. e 

4.9 
1.1 

37.6 
34.4 

l&.S 

27.6 

».o 

10.0 

10.0 
8.0 

8.8 

9.4 

11.8 

38.* 
33.0 
11.6 

8.0 
B.O 
4.0 
S.O 
1.8 

41.2 

Iq  this  tablo  the  amount  of  nttrogea  in  the  upper  six  inches  of 
filtering  material  is  not  given,  as  tbe  method  of  spading  oyer  the 
surface  of  the  filters  to  this  depth  at  least  twice  each  year  inakei 
aceurate  and  representative  determinations  difficult  to  obtaio  i  but 
tbe  analyses  made  of  the  sand  of  this  portion  of  the  filters  indicated 
that  there  was  a  amaHer  amount  of  stored  nitrogen  io  the  upper  sis 
inches  of  Filter  No,  1  in  October,  1895,  than  in  October,  1694,  and 
that  the  stored  nitrogen  in  the  upper  six  inches  of  Filter  No«  9  A  had 
increased  but  little,  if  any. 

There  has  been  no  removal  of  clogged  sand  from  any  of  the  large 
outdoor  filters  at  the  station  since  1893  (see  pages  413  and  414  of 
report  of  1893),  and  the  weekly  rakings  to  the  depth  of  one  inch, 
together  with  tJie  spading  over  of  the  surface  spring  and  fall,  keep 
the  filters  in  such  condition  that  little  difficulty  is  experienced  from 
the  inability  of  the  applied  sewage  to  pass  below  the  surface  of  the 
filter. 

The  actual  number  of  gallons  of  sewage  applied  to  the  large 
filters,  one  two-hundredth  of  an  acre  in  area,  from  their  date  of 
construction  up  to  Jan.  1,  1896,  is  given  in  the  following  table  :  — 


FlLTEB  NDMBSB. 

Date  wh«n  Bcwftge  wm  First 
AppU^a. 

Actoal  Kamber 
of  Oalloni 
AppUed. 

OaUoDsper 
Acre. 

1, 

Jan.  10.  1888,    .... 

Dee.  19, 1887 

Dee.  19, 1887,   .... 

Sept.  14, 1891 

Jan.  12, 1888,    .... 
Nov.  18, 1890,    .... 

1,077,000 
409,300 
8«2,400 
805,400 
664.000 
663,700 

216,400,000 
00,800,000 
72,480,000 
121.080,000 
182,800.000 
132,740,000 
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Resting. 

With  the  idea  of  securing  the  removal  of  nitrogen  from  the  snr- 
face  layers  of  the  large  outdoor  filters,  they  were  allowed  to  rest 
during  a  large  portion  of  the  months  of  October  and  November, 
1894.  The  weather  was  very  cold  for  these  moDths,  and  this  pro- 
longed resting  resulted  in  destroyiog  active  nitrificatioo  io  these 
filters,  and  as  a  result  the  purification  obtained  by  them  during  the 
ensuing  winter  was  very  poor.  Profiting  by  this  experience,  the 
filters  were  allowed  to  rest  for  short  periods  only,  and  during  warmer 
weather  in  October  and  November,  1895. 

It  is  very  doubtful  if  any  resting,  except  during  warm  weathefi 
when  nitrification  is  active,  is  effective  in  removing  nitrogen,  but  it 
gives  the  filter  a  chance  to  drain  and  the  top  layers  of  material  to 
dry. 

Effect  of  Winter  Weather. 
The  first  effect  of  winter  weather  is  the  diminution  of  the  activity 
of  the  nitrifying  organism.  This  causes  the  nitrates  of  the  effluent 
to  become  low  and  increases  the  quantity  of  free  and  albuminoid 
ammonia.  If  the  sewage  applied  to  the  filters  does  not  contain  an 
excessive  amount  of  sludge,  or  organic  matters  in  suspension,  it  can 
be  applied  in  such  volume  as  to  keep  the  filter  comparatively  free 
from  frost  j  when  sludge  is  present  in  large  quantity,  however,  a 
large  volume  of  sewage  will  tend  to  clog  the  surface  of  the  filter  by 
the  deposition  of  this  sludge  upon  the  surface.  With  the  con- 
centrated sewage  now  pumped  at  the  station,  a  sewage  much 
stronger  than  the  average  of  the  twenty-four  hours*  flow  in  the  Law- 
rence Street  sewer,  this  diflSculty  is  quite  a  factor  in  the  management 
of  the  filters-  Where  settling  basins  and  sludge  beds  are  in  operar 
tion  this  difficulty  can  be,  in  a  measure,  overcome. 

Average  PtTRrFiCATiON  or  Sew^age  bv  the  Several  Filters  in 

1895. 
The  following  table  gives  the  average  results  obtained  by  the 
several  filters  during  1805.  The  qualitative  efficiency  of  the  filters 
is  shown  by  the  percentage  removal  of  organic  matter  of  the  applied 
sewage,  as  indicated  by  the  albuminoid  ammonia  and  oxygen  con- 
sumed :  — 
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Removal  of  Sludge  from  the  Sewage. 

As  the  experiments  have  contioued  with  the  consequent  accumu- 
lation of  data  concerning  the  strength  and  composition  of  sewage,  it 
has  become  evident  that  the  sewage  pumped  at  the  station  and 
applied  to  the  experimental  filters  has  been  stronger  during  1895 
than  the  average  sewage  flowing  through  the  Lawrence  Street  sewer, 
and  stronger  than  any  sewage  treated  at  the  filtration  areas  at  dif- 
ferent places  in  the  State.  As  a  matter  of  fact,  the  sludge  is  gener- 
ally settled  out  to  a  considerable  extent  at  the  filtration  areas,  and 
applied  to  separate  beds.  This  method  has  its  advantages,  as  it 
concentrates  the  sludge,  and  keeps  a  large  amount  of  clogging  mate- 
rial from  flowing  upon  the  regular  filtration  beds.  This  is  especially 
advantageous  in  winter,  as  has  l)een  mentioned  before.  Its  dis- 
advantages are,  that  the  sludge,  so  concentrated,  is  much  more 
off'ensive  than  when  allowed  to  flow  upon  the  filtration  areas  as 
rapidly  as  possible,  and  become  exposed  in  thin  layers  to  the  air. 
In  cold  weather,  however,  the  accumulation  of  sludge  is  less  offen- 
sive than  in  warm  weather.  Studies  of  difl^erent  methods  of  re- 
moving sludge  from  sewage  have  been  continued  throughout  the 
year,  as  fol  lows  :  — 

L  Rapid  filtration  through  coarse  gravel,  with  the  aid  of  a  cur- 
rent of  air  drawn  down  through  the  graveL 

2.  Rapid  filtration  through  coarse  gravely  with  the  aid  of  a  cur- 
rent of  air  forced  up  through  the  gravel. 

3.  Rapid  filtration  through  medium  coarse  coke,  with  a  current 
of  air  forced  up  through  the  coke. 

4.  Sedimentation. 

5.  Chemical  precipitation. 

6.  Straining  through  coke. 

The  percentage  removal  of  organic  matter,  as  indicated  by  the 
albuminoid  ammonia  and  the  oxygen  consumed,  and  of  the  bacteria, 
is  shown  by  the  following  table  :  — 
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COMPAKISON  OF  THE  SeVEEAL  METHODS- 
The  first  Tiiothnd  mentioripi!  h?is  he  en  iiiider  investigation  at  the 
station  for  several  years,  and  has  been  exhaustively  discussed  in  the 
reports  of  the  Board.  It  is  a  scientific  success,  and  perhaps,  under 
favorable  conditions,  could  be  used  practically.  The  method  of 
aerating  the  filters  at  the  station  is  exceedingly  costly,  as  compared 
with  the  results  secured.  The  aspirators  attached  to  filters  Nos.  15 
and  16  are  operated  with  the  entire  head  or  pressure  of  the  city 
water  supply,  and  will,  when  attached  to  a  tube  of  mercury,  draw 
the  mercury  to  a  height  that  shows  their  power  to  produce  very 
nearly  a  vacuum.  This  gives  a  power  sufficient  to  draw  air  through 
the  filters  of  coarse  gravel,  even  when  they  are  very  badly  clogged 
with  organic  matter.  These  two  filters  have  received  sewage  at  an 
average  rate  of  about  450,000  gallons  per  acre  daily,  and  have 
removed  from  it  the  very  large  percentage  of  organic  matter  shown 
by  the  table.  This  organic  matter  has  been  largely  oxidized  or 
burned  up,  but  not  by  any  means  completely,  over  20  per  cent,  of 
that  applied  during  1895  being  stored  in  each  filter.  This  storage 
of  organic  matter  causes  sooner  or  later  such  a  clogging  of  the  filter 
and  poor  purification  that  it  must  be  removed,  or  the  life   of  the 
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filter  is  eoded*  Removal  by  continuous  aeration  without  applica- 
tion of  sewage  to  the  filter  is  a  slow  and  incomplete  method^  and, 
if  the  gravel  be  removed  and  washed,  the  labor  is  considerable  and 
the  volume  of  water  used  very  large. 


Forcing  Air  up  through  the  Filter, 

On  Feb,  1,  1895,  an  experiment  w*as  begun  to  test  the  value, 
estimated  by  percentage  removal  of  sludge,  of  filtering  sewage 
through  some  coarse  media  at  high  rates,  aided  by  a  current  of  air 
forced  up  through  the  filtering  material. 

For  this  purpose  tw^o  filters  of  equal  size  were  constructed,  one 
containing  60  inches  in  depth  of  coarse  gravel  of  an  effective  size  of 
5.30  millimeters,  and  the  other  with  the  same  depth  of  coke  breeze, 
from  which  the  finer  particles  had  been  removed.  The  outlets  of  these 
filters  were  trapped,  and  down  through  the  centre  of  each  a  pipe  was 
passed^  reaching  to  within  6  inches  of  the  bottom  of  the  filter.  To 
these  pipes  a  fan  blower  was  attached,  driven  by  electric  power,  the 
idea  being  to  C4irry  the  air  to  the  under-drains  of  each  filter,  w^here  it 
would  pass  out  into  the  uoder-drains  and  be  forced  up  through  the 
interstices  of  the  filtering  material.  These  filters  have  received  sew- 
age at  an  average  rate,  during  their  period  of  operation,  of  608,000 
gallons  per  acre  daily.  The  blowing  apparatus  used  created  a  cur- 
rent of  air  that  was  capable,  under  the  most  favorable  circumstances 
and  with  the  fan  making  3,600  revolutions  per  minute,  of  holding  up 
a  column  of  mercury  nearly  3  inches.  With  the  connections  and 
elbow  joints  necessary  to  carry  the  air  to  the  point  desired,  the  force 
of  the  current  was  reduced  to  one-third  of  this.  During  the  period 
of  operation  of  these  filters  this  current  of  air  was  never  strong 
enough  to  move  pieces  of  paper  laid  upon  the  surface  of  the  filters, 
and  was  only  occasionally  strong  enough  to  be  felt  by  placing  the 
hand  upon  the  surface.  When  the  surface  became  badly  clogged, 
the  force  of  the  current  generated  by  the  open-sided  blower  was 
apparently  only  strong  enough  to  keep  a  steady  pressure  of  air 
against  the  under  side  of  the  clogged  surface  layers  of  the  filter, 
and  there  vvas  a  constant  current  of  air  from  the  open  sides  of  the 
blower.  The  filters  used  in  this  experiment  were  numbered  51 
and  52. 

Filier  JVb>  5L — ^This  filter,  one  three-thousandth  of  an  acre  in 
area,  contained  60  inches  in  depth  of  gravel  of  an  effective  size  of 
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5.30  iBtllimeterd.  It  received  sewAge  duriDg  the  period  of  its  oper- 
atioD  at  an  average  rate  of  608»400  gaDoos  per  acre  daily,  and  its 
etHuent  coDtained  on  an  average  37  per  ceDt.  of  tbe  organ ie  matter 
of  the  applied  sewage*  as  shown  by  the  albuminoid  ammooia  deter- 
minations, and  23  per  cent.,  as  shown  by  the  determinatioas  of 
oxygen  consumed.  Two  and  eighty-one  one-bund  red  tbs  pounda  of 
organic  nitrogen  were  applied  to  the  filter,  1/15  pounds  of  organic 
nitrogen  passed  away  in  the  effluent,  and  0,27  of  a  pound  retnained 
stored  io  the  filter  at  the  close  of  tbe  experiment.  (For  details  of 
operation,  see  page  491  •) 

Filter  No.  52. — This  filter  was  of  the  same  depth  and  area  as 
Filter  No,  61,  but  contained,  instead  of  gravel,  coke  breeze  from 
which  the  finer  particles  had  been  removed.  It  was  operated  in  the 
same  manner  as  Filter  No-  51,  and  received  daring  its  period  of 
operation  the  same  volume  of  sewage.  It  was  a  more  efficient  filter 
in  removing  organic  nitrogen  from  tbe  applied  sewage  than  Filter 
No*  51,  but  this  nitrogen  was  stored  in  the  filter,  as  shown  by  the 
fact  that  nitrification  was  lower  than  in  Filter  No-  51.  This  removal 
of  sludge  from  the  applied  sewage  was  aided  by  the  exceedingly 
rough  surfaces  of  the  pieces  of  coke* 

Disposal  of  Effluents  of  Fillers  Noe.  51  and  52.  — The  effluents 
of  filters  No8.  51  and  52  were,  for  the  comparison  of  results  obtained, 
each  divided  into  three  portions,  and  applied  equally  to  filters  of 
equal  depth  and  area,  but  containing  different  filtering  materials ; 
that  is,  the  effluent  of  Filter  No.  51  was  applied  to  Filter  No.  53, 
one  twenty-thousandth  of  an  acre  in  area  and  containing  60  inches 
in  depth  of  sand  of  an  effective  size  of  0.19  millimeter;  to  Filter 
No.  55,  of  the  same  area  and  depth,  but  containing  sand  of  an 
effective  size  of  0.40  millimeter;  and  to  Filter  No.  57,  containing 
60  inches  in  depth  of  coke  breeze.  The  effluent  of  Filter  No.  52 
was  applied  to  three  similar  filters,  —  filters  Nos.  54,  56  and  58. 

The  results  obtained  by  this  double  filtration  were  not  as  good  as 
the  results  obtained  by  the  filters  15  B,  16  B,  12  A  combination,  as 
shown  by  the  next  table,  owing  to  the  comparatively  poor  purification 
obtained  in  filters  Nos.  51  and  52.  There  was  no  appreciable  differ- 
ence in  the  operation  of  these  filters,  and  the  qualitative  results 
obtained  were  very  similar,  as  shown  by  the  table. 

The  amount  of  nitrogen  stored  in  the  sand  filters  at  the  close  of 
the  experiment,  calculated  from  albuminoid  ammonia  determina- 
tions, was  as  follows :  — 
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At  many  sewage  disposal  areas  the  sewage  is  allowed  to  pass 
through  sellling  tanks,  in  order  that  as  large  an  amount  of  the 
sludge  as  possible  may  settle  out ;  the  supernatant  liquor  then  flows 
to  the  disposal  areas  and  the  sludge  to  specially  prepared  sludge^ 
beds*  The  amount  of  sludge  removed  by  this  method  varies  with 
the  character  and  strength  of  the  sewage. 

During  1892  the  continuous  experiment  at  the  station  showed  a 
removal  of  18  per  cent,,  and  during  1895  of  48  per  cent*,  of  sludge, 
as  indicated  by  the  total  albuminoid  ammonia.  The  sewage  of  the 
latter  year  contained  much  more  sludge  than  the  sewage  of  the  for- 
mer year.  A  larger  percentage  of  the  sludge  can  generally  be 
removed  from  fresh  sewage  than  from  stale  sewage  in  which  the 
sludge  is  more  finely  divided.  (For  results  upon  the  removal  of 
sludge,  see  pages  450  and  45L) 


Chemical  Precipitation , 

The  percentage  removal  of  sludge  by  means  of  the  addition  of 
chemicals  to  the  sewage,  and  subsequent  sedimentation,  depends 
upon  the  same  factors  as  in  the  removal  of  sludge  by  sedimentation 
alone.  In  both  cases  the  result  is  a  concentration  of  the  sludge  in  a 
smaller  body  of  liquid.  This  resulting  concentmted  sewage,  in  vol- 
ume generally  at  least  one-fourth  the  original  volume,  remains  to  be 
disposed  of.  (For  results  upon  chemical  precipitation,  see  pages 
450  and  451.) 
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Straining  through  Coke, 

By  strEinmg  iewage  through  coke  wi^  have  reiDovedt  during  1895, 
54  perc6Dt.  of  the  sludge  (total  albumiDoid  amtnonia)  of  the  sewage. 
The  sewage  has  beeo  stmiued  at  an  average  rate  of  1,000,000  gallons 
per  acre  daily,  and  the  coke  straioer  haa  contained  from  6  to  8  inches 
in  depth  of  coke*  The  coke  used  ia  known  as  breeze,  and  is  the 
screenings  from  commercial  coke.  At  the  Lawrence  gas  bouse, 
where  it  is  obtained,  it  is  used  under  the  boilerSi  and  called  worth 
one-fourth  as  much  as  the  steam  coal  or  from  I  LOO  to  |L25  per 
ton  ;  the  amount  used  has  been  equal  to  10  cubic  yards  per  1 ,000^000 
gallons  of  sewage  strained,  and,  as  a  ton  of  coke  cod  tains  about 
2,3  cubic  yards,  the  sewage  has  been  purified,  to  the  extent  givea^ 
at  a  cost  for  coke  of  $5,43  per  1,000,000  gallons  of  sewage  strained, 
calling  the  coke  worth  |L25  per  ton. 

By  this  method  of  straining  we  remove  the  sludge  from  the  entire 
body  of  liquid,  and  get  rid  of  the  concentrated  sludge  liquor  which 
is  a  result  of  sedimentation  and  chemical  precipitation  ;  and  it  seems 
probable  that  the  coke  is  as  valuable  for  combustion  after  use  in  the 
strainer  as  before. 

The  following  table  shows  the  qualitative  and  quantitative  purifi- 
cation obtained  by  these  different  methods  for  removing  sludge, 
followed  by  filtration,  during  1895  :  — 

Table  showing  ToUU  Purification  of  Sewage  by  Filtration  and  a  Preliminary 
Treatment  to  remove  Sludge. 
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By  rapid  filtration  ihroagh  gravel,  aided  by  a  current 
of  air  and  filtration  through  sand  (filters  No.  16  and 
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By  rapid  filtration  through  coke,  aided  by  current  of  air 
(Filter  No.  62)  and  filtration  through  aand  or  coke. 

.40 

2.4 

696,000 

.93 

.01 

- 

L68 

coke. 

- 

702,000 

.94 

.OS 

74.8 

No.  34.]  FILTRATION  OF  SEWAGE.  469 

Comparison  of  Resulting  Liquids* 

Comparing  the  resultiog  liquids  after  the  treatment  of  sewage  by 
thsBe  various  methods  of  removiog  sludge,  it  is  noticeable  that  the 
organic  matter  in  the  liquids  after  rapid  filtration  combined  with 
aeration  is  of  a  different  character  from  the  organic  matter  in  the 
sewage  resulting  from  the  other  sludge-removing  processes.  That 
18  to  say,  even  when  the  organic  matter,  as  shown  by  the  albuminoid 
ammonia,  is  present  in  quantities  as  great  as  lu  the  other  partially 
purified  sewages,  it  has  passed  through  such  chemical  and  biological 
changes  that  it  develops  offensive  odors  very  slowly  on  standing. 


The   Disposal  of    Waste   Liquors   from    Industrial   Works. 

Investigations  upon  the  disposal  of  waste  liquors  from  the  proc* 
esses  of  paper  making,  wool  scouring  and  tanning  have  been  begun. 

Paper  Making. 
All  rags  are  cleaned  tHjfore  being  made  into  paper  by  being  boiled 
in  a  solution  of  caustic  soda,  caustic  lime,  or  a  mixture  of  soda  ash 
and  lime,  to  free  them  from  grease,  dirt  and  coloring  matters.  The 
resulting  liquor  is  very  highly  polluted  with  organic  matter  and  when 
discharged  into  a  small  body  of  water  may  create  a  nuisance.  On 
September  8,  a  filter  was  started  to  see  if  this  waste  liquor  could  be 
purified  liy  filtration  through  sand.  The  liquor  applied  to  the  filter 
is  very  alkaline,  and  the  results  obtained  indicate  that  while  a  con- 
siderable purification  may  be  obtained  by  filtration  through  sand, 
yet  the  organic  matter  present  is  of  a  nature  not  easily  attacked  by 
the  bacteria  in  the  filter  and  the  degree  of  alkalinity  obtained  is 
unfavorable  for  the  growth  of  the  nitrifying  bacillus.  (For  results 
obtained  see  page  501.)  When,  however,  this  liquor  is  diluted  by 
the  large  volume  of  wash  water  used  in  paper  making,  the  resulting 
dirty  water  or  sewage  can  in  most  cases  probably  be  easily  purified 
by  filtration*     The  volume  of  wash  water  is  very  large. 

Wool  Scouring, 
The  condition  of  wool  when  first  obtained  from  the  sheep's  back 
is  such  that  mordanting  and  dyeing  without  removal  of  the  grease, 
dirt,  etc.,  would  be  impossible.     Besides  the  mechanically  held  dirt 
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the  impurities  nre  of  n  two-fold  character ^  the  **  wool  fat,"  soluble 
in  ether,  tind  the  '*wool  perspiration,"  soluble  io  water.  The  two 
are  frequeijtiy  included  under  the  name  of  the  '*  yolk  "  or  "  suiDl'^ 
of  the  wool. 

Wool  fat  is  not  a  fat  as  commonly  uuderstood,  that  is,  it  is  not  a 
glycerate.     By  treating  it  with  boiling  alcohol  it  may  be  separated 
into  two  portions,  one  soluble  and  the  other  insoluble  in  this  liquid* 
The  soluble  portion  coogisti^  mainly  of  cholesteriue  and   isoeboles- 
terine,  together  with  compounds  of  these  bodies  with  organic  acids- 
The  insoluble  portion  consists  mainly  of  cholesterine  and  isocholes- 
terine  with  oleic  and  fatty  acids.     Grease  and  dirt  are   present  on 
the  wool  to  such  an  extent  that  different  wools  lose  from  15  to  75 
per  cent*  by  weight  in  passing  through  the  washing,  scouring  and 
rinsing  processed.     It  is  the  common  method  to  remove  these  impur- 
ities by  solutions  of  alkaline  carbonates  and  soaps.     In  the  centres 
of  the  French  and  Belgian  woollen  industries  the  wool  is  first  washed 
with  water t  the  solution  evaporated ^  and  potassium  carbouat©  recov- 
ered.    This  potassium  carbonate  may  be  present  to  the  amount  of 
4  per  cent,  of  the  weight  of  the  raw  wool.     In  this  country'  little  if 
anything  is  done  towards  recovering  the  potash  salts,  the  prelioiinary 
treatment  with  water  being  general Ij^  dispensed  with.      In    many 
places  abroad  the  waste  soouring  liquors  are  collected  in  stone-lined 
pits  and  neutralized  or  acidified  by  solphuric  acid,  and  the  fisitty  mat- 
ters, which  rise  to  the  sur&ce,  are  collected  in  filter  bags  and  sold. 
This  of  course  causes  a  partial  purification  of  the  liquor,  but  all  the 
dirt  and  a  considerable  portion  of  the  fatty  matter  still  remain  in  it. 
There  are  very  few  places  in  this  country,  however,  where  even 
this  partial  purification  is  undertaken,  the  waste  liquor  in  its  entirety 
being  allowed  to  run  into  and  pollute  the  neighboring  stream.     A 
process  of  wool  cleansing,  growing  in  favor,  is  one  by  which  the 
fatty  matters  are  first  removed  by  naphthalene  or  gasoline  and  the 
remaining  dirt  subsequently  removed  by  the  usual  scouring  process » 
the  fat  removed  by  the  first  process  being  a  valuable  by-prodact. 

Careful  calculations  have  shown  that  the  volume  of  water  used  in  a 
wool-scouring  plant  is  about  100  gallons  per  pound  of  wool  scoured  ; 
a  small  and  varying  proportion  of  this  volume  being  directly  used 
in  the  scouring  bowls  and  the  remainder  being  used  for  rinsing  the 
wool  after  scouring. 

Beginning  September  8,  the  strong  waste  liquor  from  the  scouring 
process  has  been  applied  to  a  filter  containing  5  feet  in  depth  of  sand 


No,  34,] 


FILTRATION   OB^  SEWAGE. 


471 


of  an  ertective  size  of  0.25  millimeter*  The  rate  of  applicalioo  has 
been  equal  to  about  17,000  gallons  per  acre  daily,  and  the  results  so 
far  obtained  have  made  clear  that  while  this  lifjuor  can  be  filtered 
through  sand  and  a  considerable  portion  of  the  organic  matters 
removed »  yet  it  is  with  sueh  diiEeulty  and  at  such  low  rates  in  gal- 
Ions  per  acre  daily  that  a  preliminary  treatment,  to  remove  a  large 
part  of  the  dirt  and  fatty  matters  before  filtration,  is  essentiaL  Snb- 
aequeot  filtration  of  the  effluent  of  this  tilter  improves  it  lilUe  if  any^ 
the  character  of  the  organic  matter  and  the  degree  of  alkalinity  of 
the  original  liquor  and  the  effluent  being  such  that  the  bacteria 
attack  it  very  feebly.  The  numbers  of  bacteria  in  the  liquor  and  in 
the  effluent  are  enormous,  but  the  nitrifying  bacillus  does  not  seem 
to  develop  and  tlie  organic  impurities  are  apparently  of  such  a  stable 
character  that  decomposition  and  putrefaction  take  place  very  slowly* 

Removal  of  Fats  and  Dirt  before  FiHvation, 
As  already  mentioned,  a  certain  portion  of  the  fats  present  in  the 
wool  liquor  can  be  collected  by  the  addition  of  sulphuric  acid  to  the 
liquor,  but  a  more  complete  removal  of  the  fats  and  dirt  can  be  effected 
by  the  addition  of  calcium  chloride*  This  precipitates  the  fat  as  a 
lime  soap  and  the  precipitate  carries  down  with  it  all  the  dirt  in  sus- 
pension in  the  liquid,  leaving  a  clear  but  highly  colored  solution.  It 
seems  probable,  and  experiments  are  now  under  way  to  test  the  fact, 
that,  by  hot  pressing  this  precipitate,  enough  fat  may  bo  obtained  to 
make  the  process  pay  for  itself.  The  clarified  liquor  is  rich  in  organic 
matters  in  solution  but  they  are  of  the  same  stable  character  as  before 
mentioned  and  pass  through  5  feet  of  sand  with  very  little  change. 

Tannery  Seimge. 

In  connection  with  the  investigations  in  regard  to  the  condition  of 
the  Neponset  River  two  experimental  filters  have  been  operated 
at  Norwood,  Mass.,  to  determine  the  feasibility  of  purifying,  by 
filtration  through  sand,  the  waste  liquors  from  preparing  and  tanning 
hides, 

A  filter  was  constructed  containing  2  feet  in  depth  of  snnd»  of  an 
effective  size  of  0.14  millimeter,  over  gravel  under-drains.  It  was 
not  feasible  to  have  at  the  place  desired  a  filter  with  a  greater  depth 
of  sand,  owing  to  the  slope  of  the  land  and  the  necessity  of  having 
the  sewage  run  on  to  the  filter  by  gravity  and  away  from  the  under- 
dratns  in  the  sewer  which  carries  the  tannery  sevvage  to  the  river. 
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Sewage  was  fir&t  applied  to  thia  filter  September  27«  Tbe  aewap 
ia  a  iDtxture  of  tbe  waste  liquorB  fmai  all  tbe  processes  carried  oo 
in  the  tatioery,  aod  it  hma  been  applied  to  this  aballow  filter  atsa 
average  rate  of  55,000  galloDa  per  acre  daily,  and  with  the  rBsulta 
given  below* 

Tabk  ih<n0ing  Averuge  Aimiif9es  of  B^mge  appUid  to  nnd  EJHusnifiv^n,  tJke  #yfar. 
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The  sewage  is  very  stroDg  and  ofieosive,  being  highly  charged 
with  decay iDg  animal  tissues  and  the  bran  added  to  causa  fermenta- 
tion to  take  place*  It  13  abo  highly  coloi'ed  by  tbe  different  aniliis^ 
dyeg  aaed  in  coloring  tbe  hides ^  and  these  coloring  matters,  aftar  the 
first  few  weeka  of  operation  of  the  filter^  failed  to  be  eonapletely  re* 
moved.  Tbe  sewage  applied  to  the  filter  baa  been  almost  etttirelj 
that  resulting  from  tbe  preparation  of  the  hideii.  the  spent  tan  Iiqiifir 
forming  but  a  very  small  proportion  of  the  waste  liquors  flowing 
from  the  tannery.  It  need  hardly  be  said  that  tannic  acid  if 
applied  in  any  quantity  would  be  very  prejudicial  to  decomposition 
and  nitrification  in  the  filter. 


Precipitation  with  Lime. 

In  one  of  the  processes  at  the  tannery  a  large  amount  of  lime  is 
used,  and  in  consequence  of  this,  there  is  an  almost  continuoos  stream 
of  lime  water  flowing  into  and  mixing  with  the  remainder  of  the  sew- 
age ;  and  it  is  evident  that,  if  settling  tanks  were  properly  arranged, 
and  the  flow  of  lime  water  regulated,  a  large  percentage  of  the  sludge 
could  be  precipitated  out.  Preliminary  experiments  have  shown  that 
probably  60  per  cent,  of  the  organic  matter  can  be  removed  in  this 
way,  but  the  resulting  supernatant  sewage  is  very  rich  in  organic 
matter  in  solution. 

A  small  filter,  to  which  this  supernatant  sewage  is  applied  at  an 
average  rate  of  120,000  gallons  per  acre  daily,  was  started  toward 
the  end  of  the  year,  and  is  at  the  present  time,  July,  1896,  in  a 
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state  of  active  nitritieation  and  giving  a  clear  almoat  odorless  etHueut, 
These  experiments  have  demoDstrated  that  this  sewage  can  be  puri- 
fied by  filtration. 

Work  of  the  Filters  for  1895. 
The  experimental  filters  in  operation  during  1895  have  included 
all  in  operation  at  the  end  of  1894,  together  with  the  addition  of 
filters  Nos.  51,  52,  53,  54,  55.  56.  57,  58,  59,  60  and  61.  Filters 
1  to  10  inclusive  are  out  of  doors,  and  are  each  one  two-hundredth 
of  an  acre  in  area  ;  filters  12  to  61  inclusive  are  within  the  buildings 
and  are  one  twenty -thousandth  of  iin  acre  in  area,  with  the  exception 
of  Filter  No.  59,  which  is  one  ten-thousandth  of  an  acre  in  area,  and 
filters  Nos,  51  and  52,  which  are  one  three-thousandth  of  an  acre  in 
area. 

This  filter,  containing  60  inches  in  depth  of  coarse  sand  of  an 
effective  size  of  0.48  millimeter,  was  purifying  sewage  very  poorly 
at  the  beginning  of  the  yeuVj  owing  to  the  destruction  of  nitrifica- 
tion by  too  long  continued  resting  during  the  cold  weather  of 
October  and  Noveml>cr,  1894,  This  poor  purification  continued 
tliroughont  January  and  February,  and  not  until  the  middle  of 
March  did  the  effluent  begin  to  show  goud  oxidation  and  nitrifica- 
tion in  the  filter.  Observations  were  made  daily  during  this  period 
of  the  presence  of  frost,  and  efforts  made  to  re-establish  nitrification 
by  picking  holes  in  the  surface  of  the  filler,  to  allow  the  sewage  to 
pass  more  rapidly  below  the  surface,  and  by  seeking  to  remove  froat 
by  the  application  of  large  doses  of  sewage. 

On  January  25  the  filter  was  covered  with  two  thicknesses  of 
canvas  stretched  over  a  frame,  as  in  previous  years,  and  this  cover 
was  removed  March  13,  On  March  23  the  surface  was  spaded  over 
(corresponding  to  ploughing)  to  a  depth  of  4  inches*  Good  results 
were  obtained  from  the  first  of  April  throughout  the  remainder  of 
the  year.  August  20  the  surface  was  raked  (corresponding  to 
harrowing)  to  a  depth  of  3  inches  and  on  October  22  and  November 
9  it  w^as  spaded  over  to  a  depth  of  0  inches.  On  November  15  it 
was  covered  for  the  winter  with  canvas  stretched  over  a  frame.  The 
quantity  of  sewage  applied  to  the  filter  was  at  the  rate  of  80,000 
gallons  per  acre  daily  during  the  first  half  of  the  year  and  60,000 
gallons  per  acre  daily  during  the  last  half  of  the  jear* 

The  monthly  averages  of  the  weekly  analyses  of  the  effluent  of 
this  filter  are  presented  in  the  next  table. 
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Monthly  Averagea  of  Analyaea  of  EfflutjA  of  FUier  JtTo.  1. 
[P*ita|wrUM,jwo.] 
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Svvrmgs  »ppl)«d,  400  giUom  mix  tlraiM  «  wwlt*  J^nnmry  1  to  llkr«li  St;  100  ga]]oQA  I«o1t«  i 
w«ek^  April  1  io  July  ^1 ;  300  gallot)*  iti  times  n  weak,  Auf^ust  1  to  li;  IdO  glhlllciiiii  tuvelve  tfmeii  ■  wm^^ 
Angoit  10  to  Ootober  21 ;  160  galloni  ihrM  timet  a  we«k,  October  22  to  81 ;  160  gallona  twelve  timet  t 
week,  Norember  1  to  December  81.  Tank  oovered  with  eenvM  Jenaerj  26  to  ICereh  18,  and  NoTember 
16  to  December  81.  April  11  to  20,  experiment  ioterr opted  by  frethet.  Trep  attached  to  outlet  Jane  19 
to  July  8,  and  a  trap  18  inohee  high  Angutt  81  to  September  27.  September  9,  trap  tamed  down  and 
efflaent  pipe  floahed  ont.  Angutt  81,  white  wormt  found  in  under-draint,  and  nnder-drelne  floahed  ont* 
Surface  raked  about  1  inch  deep  each  week  except  twice  in  February  and  once  in  April.  Surface  dng 
over  4  inohee  deep  March  28;  8  iochet  deep  Angutt  20  and  December  27;  6  inohee  deep  October  22  and 
November  8.  During  January,  8|  inchet  of  tnow  and  8}  inchet  of  ice  removed  from  anrface;  dnxlnf 
March,  24  inchet  of  tnow  and  |  inch  of  ice  removed. 

Filter  No.  2. 

This  filter,  containing  60  inches  in  depth  of  fine  sand  of  an  effec- 
tive size  of  0.08  millimeter,  trenched  with  medium  fine  sand  of  an 
effective  size  of  0.19  millimeter,  had,  at  the  beginning  of  the  year, 
begun  to  feel  the  effects  of  the  prolonged  resting  during  the  cold 
weather  of  October  and  November,  1894.  The  effluent  of  the  filter 
continued  to  be  of  a  poor  quality  during  January,  February  and 
March,  but  during  April  the  nitrates  were  much  higher,  although 
the  free  ammonia  was  still  high.  From  the  beginning  of  May 
throughout  the  remainder  of  the  year  the  filter  was  in  good  condi- 
tion and  the  effluent  of  a  satisfactory  quality.  During  the  first  two 
months  of  the  year  the  sewage  applied  to  the  filter  disappeared 


No.  34.] 


FILTRATION   OF  SEWAGE. 


475 


below  the  surface  very  slowly,  and  from   February  8  to   18  the 

trencbes  remained  partially  covered  with  sewage  and  none  was 
applied.  The  average  rate  of  application  of  sewage  during  these 
two  months  was  18,000  gallons  per  acre  daily.  During  the  remain- 
der of  the  year  the  approximate  rate  of  apjjlicution  was  38,000 
gallons  per  acre  daily.  On  March  25  the  sand  of  the  trenches  was 
removed,  the  sides  of  the  trenches  raked »  the  fine  sand  at  the  bot- 
tom of  the  trenches  spaded  over  3  inches  deep  and  the  sand  of  the 
trenches  replaced.  On  September  9  this  operation  was  repeated. 
The  results  tor  the  year  are  shown  by  the  monthly  averages  of  the 
weekly  analyses* 


Monthly  Averages  of  Analyses  of  Effluent  of  Filter  No,  2. 

[Part«  per  100 ,000.] 
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Sowtfo  Applied,  troDohu  wore  Atled  tlx  timet  o  wocik  Jaduat;  1  lo  Ifvreli  33,  ozcept  tbreo  lUf ■  In 
JaDuory  nod  oteTon  dayi  fa  Febniory,  Amouot  of  upplled  Aewage  rarl«<d  from  40  to  100  gtdionB;  20O 
|ftJlooa  lii  ttmes  finch  wook,  Marcb  2A  to  October  '22;  100  g^Jlofii  three  timet  h  week,  OototMr  ^  to  81 ; 


900  nlloD«  ttx  tloiee  a  week«  November  1  la  D«.!ceo]b«r  31.  AprU  11  lo  30,  expfldmetit  Inlerropted  by 
treinet.  March  25,  laDd  removed  from  treQcbca ;  sldei  of  treDchee  raked ;  bollooif  of  treDchoe  dug  over 
Sloebcfldeep;  eaod  Ihorougitlj  mUed  and  replaced  lo  trenebea.  Aug^ost  31  to  Septenabcr  0,  a  trap  IS 
tiehee  bitch  aUacbed  to  otiUet.  September  0,  giaee  aod  weede  removed  from  aurfaoe  of  taok;  iaod 
raaioved  from  iraoehee;  bouomi  tod  tldet  of  treochea  aorapad  and  dirtj  Mod  piled  od  mtddte  of 
laok;  eldee  of  tnmebe*  raked,  and  bottomi  of  treochei  dug  oTcir  4  iDchiM  deep;  eaod  iboroughly  mixed 
aod  replaced  la  trenehea.  Surface  of  treoches  raked  1  loch  deep  each  week,  exeept  two  omlMlODi  io 
February  and  one  Id  April.  October  22»  eurface  of  treachet  dug  over  3  Inchae  deep.  DarVni^  Jaouary, 
124  lDcb««  of  aoow  removed  from  eutlre  surface,  0|  iDchea  of  Ice  from  outer  trescb,  eod  5|  Inchea  from 
tooer;  durloir  Pebfu»ry,  {  Invh  nf  pnow  r«inov«d  from  11  ur face,  4|  iochcB  of  (oe>  from  liuter  ireoob 
aod  i  ioebtr*  from  looer;  during  March,  &  locbe*  of  •now  removed  from  eurfuoc;  during  December,  S 
ioebaa  of  aaow  temof  ed  from  turface,  l|  laftbet  of  lee  from  each  Ireneb. 


Filter  No.  4, 
This  filter,  of  fine  river  feilt  of  an  effective  size  of  0J)4  millimeter 
and  cootaming  two  trendies  of  coarse  saod  of  an  effective  size  of 
0*48  mitliineter,  was  giving  an  effluent  of  a  good  quality  at  the 
beginning  of  the  year,  but  it:^  surface  wa^  in  poor  condition  and 
disposed  of  the  applications  of  sewage  with  ditficuUy,  the  average 
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rate  of  tiltratioD  being  only  7,CM)0  gulloiis  per  aero  daily  for  the  fimt 
three  months  of  the  year,  and  frum  February  6  to  18  foclasiire  na 
sewage  was  applied  to  the  filter.  For  the  remainder  of  the  y&kt  the 
average  rate  of  filtration  was  18,300  gallons  per  acre  daily.  The 
nitrates  in  the  effluent  were  the  lowest  during  March  and  April,  but 
the  ammonias  were  also  low.  On  March  27  the  sand  of  the  trenchefi 
was  removed,  the  sides  of  the  trenches  raked,  the  iino  ^and  at  the 
bottom  of  the  trenches  dug  over  to  the  depth  of  3  inched  and  ihu 
coarse  sand  repbeed.  This  treatment  was  repeated  September  7, 
at  which  date  a  small  anionnt  of  the  dirty  sand  at  the  bottom  of  the 
trenches  \xm  removed  and  phiccd  upon  the  surface  of  the  filter. 
The  quality  of  the  eftluent  wui^  quite  satisfactory  throtigbout  the 
year,  «s  i^bown  by  the  following  table ,  giving  the  monthly  aveiigri 
of  the  weekly  analyses  r  — 


MonM^  Averages  of  Analyses  of  EfflmfU  of  FUttr  No,  4^ 
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Sewage  applied,  treDches  filled  three  times  a  week,  January  1  to  March  20,  except  two  days  in 
January,  liz  days  in  Febmary,  and  three  days  in  March.  Quantity  of  applied  sewage  varied  from  40  to 
100  gallons;  200  gallons  three  times  a  week,  March  30  to  October  21;  100  gallons  three  tlnaes  a  week, 
October  22  to  November  1;  200  gallons  three  times  a  week,  November  2  to  December  31.  April  11  to  20, 
experiment  interrupted  by  freshet.  August  31  to  September  6,  a  trap  18  inches  high  attached  to  outlet. 
March  27,  sand  removed  from  trenches;  sides  of  trenches  raked  and  bottoms  of  trenchea  dug  over  tu  a 
depth  of  3  inches;  sand  thoroughly  mixed  and  replaced  in  trenches.  September  7,  graaa  and  weeds 
removed  from  surface  of  tank;  sand  removed  from  trenches;  bottoms  and  sides  of  trenchea  scraped 
and  dirty  sand  piled  on  middle  of  tank;  sides  of  trenches  raked  and  bottoms  dug  over  4  Inches  deep; 
sand  thoroughly  mixed  and  replaced  in  trenches.  Surface  of  trenches  raked  1  inch  deep  once  in 
January,  not  at  all  in  February,  three  times  in  March,  and  once  each  week  during  the  remainder  of 
the  year.  October  22  and  December  27,  surface  of  trenches  dug  over  3  inches  deep.  During  Janaary,* 
124  inches  of  snow  removed  from  entire  surface,  12^  inches  of  ice  from  outer  trench,  and  74  inches  of  Ice 
from  inner;  during  February,  2  inches  of  snow  removed  from  surface,  10  inches  of  ice  from  outer  trench 
and  6  Inches  from  inner;  during  March,  4  inches  of  snow  removed  from  surface,  1  inch  of  lee  from  outer 
trench  and  i  inch  from  Inner;  during  December,  8  inches  of  snow  removed  from  entire  surface. 
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Filier  iVb.  5, 

This  filter,  of  fine  grave!  atones  of  an  effective  size  of  1.^0  milli- 
meters^  took  the  applied  sewage  without  difficulty  at  an  average  rate 
of  76,000  gallons  per  acre  daily  during  the  first  three  months  of  the 
year,  but  the  effluent  was,  until  the  middle  of  March,  of  a  very  poor 
quality,  owing  largely  to  the  destruction  of  nitrification  toward  the 
end  of  1894.  From  the  middle  of  March  until  the  end  of  the  year 
the  effluent  was  of  as  good  a  quality  as  could  be  expected  from  a 
filter  of  this  coarse  material  entirely  under-drained  and  only  5  feet 
in  depth.  The  free  ammonia  of  the  effluent  was  high  throughout 
the  year,  a  natural  result  of  the  qoick  passage  through  the  filter  of 
sewage  very  high  in  free  ammonia.  The  filter  was  spaded  over  to 
the  depth  of  4  inches  March  4,  raked  3  inches  deep  August  21,  and 
spaded  to  a  depth  of  6  inches  October  22*  The  results  of  the 
monthly  averages  of  the  weekly  analyses  are  given  in  the  following 
table :  — 


Monihly  Averages  qf  Anaty$es  of  BffiucM  of  Filler  No.  5, 
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llereli.  44  loelufl  of  eouw  removed ;  during  December^  9|  Jnebee  of  eoow  end  i  laeb  of  lee  removed. 
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Filier  Mo.  6. 
This  filter  contaiDs  44  inches  in  depth  of  tniied  coarse  and  fiiM 
eaiid  of  an  effective  size  of  0*35  milliiiiGter,  In  common  with  same  of 
the  other  outdoor  fillers  it  was  giving  ua  ejlluent  of  a  very  poor  quil- 
ity  at  the  beginning  of  the  jeaft  owing  to  the  destrctctioD  of  Ditrifics- 
tion  during  the  cold  weather  of  October  aod  November,  1894. 
Efforts  were  made  to  re-establish  nitrifieation  in  the  filler  by  keep- 
ing ita  surface  in  aueb  a  eondition  that  it  would  dispose  of  the 
applied  sewage  freely,  but  nitrification  did  not  become  active  uoti! 
the  warmer  weather  of  March  came  to  its  aid.  From  th^  first  part 
of  April  throughout  the  remainder  of  the  year  tlie  nitrates  of  the 
effiuent  were  very  high  and  the  quality  of  the  efflueat  exceedinglj 
satisfactory  J  especially  considering  the  strength  of  the  applied  sew* 
age  and  the  shallowness  of  the  filter*  Sewage  was  applied  to  tho 
filter  at  an  average  rate  of  59,800  gallons  per  acre  daily  for  the  first 
three  months  of  the  year  and  the  average  rate  of  application  from 
April  1  until  the  end  of  the  year  was  58,500  gallons  per  acre  daily ^ 
The  surface  of  the  filter  was  spaded  over  4  inches  deep  on  March  f3t 
raked  to  a  depth  of  3  inches  August  20  and  spaded  over  to  a  depth 
of  <>  inches  October  22.  The  following  table  shows  the  work  of  the 
filter  for  the  yf nr  :  — 
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SewAffe  applied,  300  guMoDs  aiz  times  a  week,  Janaanr  1  to  October  22 ;  150  gallons  three  tlmec  a  week, 
October  23  to  31 ;  300  galluns  0  timee  a  week,  November  1  to  December  31.  April  11  to  20,  experiment 
interrupted  by  frexhet.  Aaguit  31  to  September  11,  a  trap  18  inchee  high  waa  attached  to  outlet  pipe. 
September  9,  trap  tamed  down  and  pipe  fluihed  out.  Barfaoe  raked  1  inch  deep  each  week,  except  two 
omisalons  in  Jaoaary  and  two  in  February.  March  23,  surface  spaded  over  4  inches  deep  *  Au^aat  20,  3 
Inches  deep;  October  22,  6  inches  deep.  During  January,  11^  inches  of  snow  and  8|  Inchee  of  ice  re- 
moved from  surface;  during  February,  17  Inches  of  snow  and  8|  inches  of  ice  removed;  daring  March, 
6  inches  of  snow  removed ;  during  December,  8  inches  of  snow  and  \  inch  of  ice  removed. 
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Filter  Xo,  9  A. 
"eet  in  depth  of  sa 


of 


This  filter  eoQlaiDd  5  feet  in  depth  of  sand  of  an  effective 
0.17  millinieter.  At  the  beginning  of  the  year  nitrification  had 
almost  ceased  in  the  filter,  owing  to  the  prolonged  resting  d tiring 
the  latter  part  of  1804,  The  surface  of  the  filter  was  in  fairly  good 
condition  and  the  applied  sewage  passed  below  the  surface  as  readily 
as  IS  usual  in  cold  winter  \reatlier.  On  February  1  the  filter  was 
covered  with  canvas  stretched  over  a  franie,  but  nitrification  did 
not  l)ecorae  re-established  until  warmer  weather  began  in  March. 
Throughout  the  remainder  of  the  year  the  fitter  was  in  good  con- 
dition, nitrification  was  active  and  the  etfioent  of  a  satisfactory 
quality.  As  the  cold  w^eatlicr  of  full  and  early  winter  began,  the 
process  of  nitrification  became  somewhat  less  active  and  the  am- 
monias of  the  effluent  greater,  but  the  physical  condition  of  the  filter 
was  excellent  and  it  was  taking  the  applied  sewage  readily*  The 
character  of  tb©  effluent  tends  to  show  that  a  filter  of  this  depth, 
entirely  under-drained  and  containing  sand  of  this  grade,  cannot, 
with  the  quantities  of  sewage  applied,  cause  an  entire  transfonnation 
of  such  large  quantities  of  nitrogen  as  are  now  present  in  the  sewage, 
in  the  form  of  free  ammonia  and  organic  nitrogen,  into  nitrogen  in  the 
form  of  nitrates,  except  during  those  periods  of  warm  weather  when 
nitrification  is  most  active.  The  filter  was  spaded  over  4  inches  deep 
March  23,  raked  to  a  depth  of  3  inches  August  20,  and  spaded  over 
to  a  depth  of  6  inches  September  7  and  November  8,  The  follow- 
ing table  shows  t!ie  monthly  avernges  of  the  weekly  analyses :  — 


480  STATE  BOARD   OF  HEALTH,  [Pub.  Dtie. 

MoTilhIg  Averages  of  Analtfsts  af  EffiutfU  of  FUier  No.  9  A. 
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Aagact  1  to  October  11 ;  150  gaUoni  throe  Umee  o  week,  Oetober  12  to  11 ;  800  gmUono  «lx  ttnoo  •  wetk, 
Norember  1  to  Deeember  81.  Aprtl  11  to  20,  experiment  intermpted  by  freehet.  Tank  ooTm«d  vltb 
CMiTM  February  1  to  Mftreb  18.  StBaent  pipe  plagged  Attfuet  80  and  11»  and  Angoat  81  to  8«plember  4. 
A  trap  11  iaehee  high  attaebed  to  outlet  pipe  Anguit  81  to  September  14.  Boptoaabw  0,  trap  taraed 
down  and  pipe  flashed  ont.  Snrfaee  raked  1  Inch  deep  each  week,  except  onee  in  jMiiiarj  and  twice  io 
Fbbmary.  ICarch  18,  inrface  ipaded  4  Inchee  deep;  Anguit  10, 8  Inehec  deep;  8«pt«mb«r  T,  October 
12  and  NoTember  8,  6  inches  deep;  November  10,  8  inchee  deep.  Daring  Janaary,  16  Idc1m«  of  enow, 
and  8>^  Inchee  of  ice  removed  from  rarfaee ;  daring  Febraary,  1  loch  of  ice  removad ;  daring  March, 
2^  inchee  of  enow  removed ;  daring  December,  8  inchee  of  snow  and  1  inches  of  Ice  romovad. 


Filter  No.  10. 

This  filter,  one  two-hundredth  of  an  acre  in  area,  contains  5  feet 
in  depth  of  a  Diixed  coarse  and  fine  sand  of  an  effective  size  of  0.35 
millimeter.  No  gravel  or  under-drains  are  beneath  the  sand  except 
directly  above  and  around  the  outlet  pipe.  A  partition  extending  3 
feet  below  the  surface  separates  that  quarter  of  the  surface  farthest 
removed  from  the  under-drains  from  the  remainder  of  the  surface. 
To  this  quarter  of  the  surface  farthest  from  the  under-drains  the 
sewage  is  applied  and,  during  January,  the  rate  of  application  was 
160,000  gallons  per  acre  daily.  The  filter  had  not  rested  during 
November,  1894,  and  nitrification  was  fairly  active  but  steadily  de- 
creased and  the  free  ammonia  of  the  efiluent  was  high.     The  applied 
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sewage  contained  a  large  percentage  of  organic  matter  in  suspension, 
and  this,  together  with  the  extremely  cold  weather  and  the  conse- 
quent di^pth  of  frost  in  the  fitter,  clogged  the  surface  of  the  filter  to 
such  a  degree  that  the  apphed  sewage  was  dij3posed  of  with  diffi- 
culty, aud  nn  February  1  the  rate  of  application  was  reduced  to 
80,000  gallons  per  acre  daily  and  increased  to  160,000  gallons  per 
acre  daily  April  !•  The  character  of  the  efHuent  deteriorated, 
however,  during  February,  but  improved  rapidly  in  March  and 
was  fairly  satisfactory  during  the  remainder  of  the  year.  During 
the  winter  the  sewage  was  applied  to  a  trench  1  foot  in  depth 
and  on  March  23  this  trench  was  filled  and  the  surface  of  the  filter 
levelled.  Later  in  the  spring  it  seemed  probable  that  sub-surface 
clogging  was  taking  place  in  the  filter,  and  the  quarter  of  the  surface 
to  which  sewage  is  a|>plied  was  dug  over  to  the  depth  of  18  inches 
on  May  18.  This  was  followed 'by  greatly  improved  nitrification. 
On  October  22  the  surface  of  the  filter  to  which  sewage  is  applied 
was  spaded  over  to  the  depth  of  6  inches.  The  following  table  gives 
the  results  of  the  monthly  averages  of  the  weekly  analyses :  — 

Mo7Uhly  Avtragts  of  Anafy^ea  of  Effluent  of  FilUr  No.  10. 
[Parti  per  100,00a.] 
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1.&2 

.00«ft 

.M 

23,050 

April,.        .1 

1W.O0O 

47 

42 

i»m. 

V.«llghu 

.14 

.SIOO.OIOO 

S.70 

2.22 

,om 

.3« 

6.8W 

M*y.  .     . 

lao.ooo 

U 

&0 

Th.     - 

SUfhi. 

.■2T 

.1633  .0«7 

13.70     1.60 

.0027  1 

.41 

fi,W6 

June,  . 

140.0IM 

m 

9& 

3m. 

Slight. 

.30 

.3100.0440 

14.12    3.71 

.0085  1 

.86 

6^ 

July,   . 

lflO.000 

to 

71 

Im. 

V.ellirlit, 

.12 

.1071  .mfta 

14.0fli  3.42 

,0013 

.21 

518 

AUfUit, 

im/M 

70 

71 

frm. 

None. 

.07 

.onfti.oiM 

13,87 

s.«a 

.1X103 
.0040 

.16  1 

m 

September, 

leo.oQo 

97  1 

70 

Urn. 

None. 

.OS 

.0404.0177 

13.73 

S.«4 

.17 

306 

Oetober,      . 

]<!O,00O 

U 

11 

7m. 

None 

.07 

.0223.0140 

10.02 

3.13 

.0041 

.14 

19B 

NoTember,. 

160,000 

41 

A3 

Bh.&em. 

None. 

.m 

.1106'  0177 

T.il 

3.36 

.0433 

.20 

1,870 

Jj^MCtiibert  ■ 

4« 

U 

Bm. 

V.iJlilit. 

Al 

.m^.am 

'■" 

1.13 

.3^18 

.36 

4,M& 

Sewftge  ep pried,  900  ffallom  «lx  ticDM  a  week,  .iManBTf  1  to  31 ;  100  gfttloni  ilx  i\m*t  a  week,  Feb- 
nisry  1  to  Marcb  31;  300  galloDi  ilK  tlmca  e  week,  April  1  to  July  31 ;  l&O  tfallone  ilx  tlmei  a  week» 
Aiiguet  1  to  Oetober  22;  7fi  gftlJoDt  three  timet  •  week,  October  23  to  31 ;  160  ffAlloDs  elx  timet  »  week, 
November  1  to  Deeember  31.  April  It  to  30^  ezpeHmeDt  Interrupted  by  b  freehet.  Augu«t31  to8ep' 
tettitier  6,  e  trap  18  locbet  high  wu  ettacbed  to  outlet  pipe.  Oetober  12,  greee  mnd  weede  removed  froon 
ibet  pftft  of  eqrfeoe  wbteb  !•  not  flooded,  mnd  Mad  dug  over  6  loehee  deep.  Tbet  piirt  of  the  eurfftoe  to 
which  •ewege  ti  applied  h«e  been  r«ked  ODce  Mch  week,  eicepl  once  Id  JtDU«ry  end  twSee  In  Febrairy. 
If  Ay  18,  that  pert  of  •iirf»ee  to  wbleh  tewage  le  applied  wm  spaded  over  18  Incbee  deep;  August 
90,  3  loehee  deep;  Oetober  22,  6  loebw  deep;  December  27,  S  ]lDcbes«de«p.  Durtoif  Jantiary,  16}  inchee 
of  iDow  mod  3  loebee  of  lea  remored  frocn  thai  part  of  Aurface  to  which  lewage  It  applied ;  during  Feb- 
mary,  304  Inehee  of  aoow  and  fi4  loehea  of  loe  retnoved;  dartog  March,  S]  lachet  of  tnow  remoTod; 
durtof  April,  |  taeh  of  aoow  remoTed;  ddriog  Deoerober,  8  locbee  of  mow  and  |  loeh  of  ioe  reroovMl. 
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FU(€7s  Nm.  12  A,  15  Band  16  B. 

Filter  No.  \%A.  coutiiins  60  ioches  in  depth  of  sand  of  an  eifedm 
size  af  0,19  millimeter,  and  filters  Noa.  15  B  and  16  B  eootmin  M 
inches  in  depth  of  gnivel  atones  of  an  eifoctivG  size  of  5,40  mitli- 
meters.  These  three  ti Iters  were  first  jmt  in  ojicrattoti  in  July, 
1892^  and  the  etlluentd  of  ti Iters  Nos«  15  U  and  16  B  have  UDtformlf 
been  applied  to  Filter  No,  ISA. 

The  actual  rates  of  iiltmtion  in  gallonfl  per  aero  daily  of  tbe^ 
three  filters^  during  their  period  of  operation  up  to  Jan^  1,  1S06, 
ha 76  been  as  follows :  — 


^n^ 

tmm. 

l»»4. 

l«U^ 

FlH«r5*.WB,       .....,.« 

909,000 

mjm 

47M00 

mm 

Fitter  90.  HB,       . 

ioe^Qoo 

ia£,ooo 

4«8;00» 

mm 

FlJI*rKo-l2A.        .,.,'.,-- 

4U,INW 

j       TiS^OOO 

im^^iff 

OtIjW 

Av«fiigfi  rBlefi>rih«eaaiblDsdaKft«      . 

»T,<XM 

'    w^^m 

^a^^m 

214^ 

Since  the  first  part  of  1893,  filtration  in  filters  Na«,  15  B  nnd  16  B 
has  been  aided  by  a  current  of  air  drawn  down  through  the  filters. 
It  is  seen  from  the  table  above  that  Filter  No.  12  A  has  Dot  been 
able  to  take  the  entire  volume  of  effluent  of  the  gravel-stone  filters 
during  the  past  three  years,  and  that  its  quantitative  capacity  has 
gradually  decreased.  Beginning  March  24,  1893,  the  surface  of 
Filter  No.  12  A  was  scraped  on  an  average  once  in  five  days  during 
the  year,  to  relieve  clogging,  and  the  average  depth  of  sand  removed 
at  each  scraping  was  0.24  inch.  The  removed  sand  was  washed  and 
replaced.  From  Jan.  1,  1894,  to  June  19,  1894,  the  surface  of  this 
filter  was  scraped  whenever  necessary,  to  remove  clogging,  and  the 
removed  sand  was  not  replaced. 

The  average  interval  between  scrapings  up  to  June  19  was  seveD- 
teen  days,  and  the  average  depth  scraped  was  0.17  of  an  inch,  equiv- 
alent to  12  cubic  yards  of  material  removed  per  1,000,000  gallons 
of  partially  purified  sewage  filtered.  From  this  date  until  the  end 
of  1894  the  surface  was  raked  to  a  depth  of  3  inches  twice  each 
week  and  spaded  over  6  inches  deep  September  6  and  October  27, 
and  8  inches  deep  on  November  21.  The  filter  was  in  good  con- 
dition at  the  beginning  of  1895  and  the  same  method  of  treatment 
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I  was  continued,  the  surface  being  raked  to  a  depth  of  3  inches  twice 
leach  week  during  the  year  and  spudcd  over  to  a  depth  of  t>  inches 
[March   15,  May  25,  July  17  and  August  3,     Towards  the  end  of 
Septetul>er  the  filter  began  to  be  hadly  clogged,  and  was  spaded  over 
[to  a  depth  of  6  inches  six  times  between  September  21  and  Novem- 
jber  I J  and  to  a  depth  of  ^  inches  seven  time^  between  November  1 
(mod  December  12.     The  quantitative  capacity  of  the  filter  steadily 
decreased   however,    and   on    December    7    the    surface    sand    to  a 
depth  of  7  inches  was  removed,  w^ashed  and  replaced.     This  sand, 
^before  washing,  contained   7tiJ0  parts   of  nitrogen    by  weight   in 
100,000  parts  of  dry  sand,  and  after  washing,  7*90  parts.     Follow- 
ing this  treatment  the  applied  sewage  was  disposed  of  more  readily* 
It  seems  probable  that  though  the  organic  matters  stored  in  the  sand 
are  not  present  in   large  quantities,  they  are  of  a  fatty  nature  not 
easily  acted  u|>od  bacterially ;  are,  in  fact,  the  t>rganic  matters  that 
have  been  partially  worked  over  while  passing  through  the  gravel 
filters  and  the  more  easily  attacked  portion  removed.     The  effluent 
of  Filter  No.  12  A  has  been  of  most  excellent  quality  throughout  the 
year. 

Filters  Nos.  15  B  and  16  B  have  received  sewage  during  their 
period  of  operation  at  the  rate  in  gallons  per  acre  daily  given  in  the 
preceding  table.  From  the  time  the  aspirators  were  attached  to  the 
"filters  until  Sept,  1,  l*<iU,  a  current  of  air  was  constant ly  drawn 
down  through  the  tilters  at  the  rate  of  about  one  gallon  in  every  four 
minutes.  At  this  date  the  method  of  aeration  was  changed,  so  that 
the  filters  were  aerated  only  at  night  for  twelve  or  sixteen  hours. 
Better  results  folluw^ed  this  method  of  aeration,  and  the  volume  of 
air  supplied  was  sufficient,  as  shown  by  examination  of  the  effluents 
for  flissolved  oxygen,  it  being  almost  uniformly  present.  The  sur- 
faces of  these  two  filters  were  not  disturbed  until  July,  1893,  a  year 
after  they  were  first  put  in  operation,  but  since  that  date  they  have 
been  raked  and  spaded  over  very  often.  During  1895  they  have 
been  raked  over  once  each  week  to  a  depth  of  3  inches  and  spaded 
over  6  or  8  inches  deep  when  the  condition  of  the  surface  required 
it.  There  has  been  an  accumulation  of  organic  matter  in  the  filters 
each  year,  and  to  such  an  extent  that,  in  order  to  continue  them  in 
eervice,  Filter  No,  15  B  had  to  be  tiushed  out  twice  during  1894  by 
applying  city  water  under  pressure  for  six  hours  to  the  outlet  pipe, 
the  wash  water  flowing  away  over  the  top  of  the  filter.  Filter  No. 
Iti  B  was  given  a  similar  flushing  out  during  1894,  and  later  the 
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filtermg  material  was  entirely  removed  and  replaced  after  wadiing, 
February  1,  1895,  the  entire  filteriog  material  of  Filter  No.  15  B 
was  removed,  washed  and  replaced,  and  after  the  high  water  of  the 
Merrimack  River  in  April,  the  upper  6  inches  of  ^avel  in  bcrtli 
filters  was  removed  nnd  washed,  to  free  it  from  river  silt.  The 
aspirator  of  Filter  No  16  B  has  been  allowed  to  run  fpom  oitie  p.ii. 
to  6ve  A.H*  each  oight  during  the  year,  and  that  of  15B  for  the 
mime  hours  until  September  2,  since  when  it  has  been  allowed  to 
run  from  nine  to  eleven  p.m.  Aeration  for  two  hour^  has  sufficed 
to  give  A  good  etHuent,  but  there  haa  undoubtedly  been  a  largei 
percentage  of  organic  matter  stored  in  the  filter  than  there  would 
have  been  with  longer  continued  aeration  each  day.  In  eonclusim 
it  seems  reasonable  to  say  that  the  rata  of  application  of  sewage  tad 
the  period  of  aeration  should  be  so  defined  that  flushing  on!  thr 
filters,  or  removing  and  washing  the  filtering  material,  would  seldom 
be  necessary f  as  these  operations  in  themselves  create  a  very  ki|f 
Tolume  of  sewage  to  be  in  some  manner  disposed  of. 

The  quality  of  the  effluents  of  these  filters  during  1895   is  shown 
by  the  following  tables :  — 


Monthlv  AmrugtM  &f  Afk^g^$  of  Effltte^U  ft/  Ftlier  No.  12  A, 

[ParU  per  100,000.] 


i>i«.  r.  1 

AmoffiA. 

Kjraooicii 

1 

1 

, 

IMS. 

Getl4Mi 
ptr  AcTt 

1 

1 

Imalttcd 

Ilmin  And 

MthtUct. 

1 

\ 

i 

i 

1 

1 

1 

1 

L 

Jmi^ry,    * 

^mjm 

4a 

4i 

2ti.  Sim. 

v..nfiit. 

.It 

.0014 

.0242 

1 
3.M 

.0000 

.90 

;  uw 

Fmhn^tft  , 

tmjsim 

4t 

49 

ab,   - 

V.«llfbt. 

.34 

l.iooo 

.0200 

8.a&i  2.2T 

.001^ 

.«T 

MM 

Mftrob/    . 

7«i*aoo 

44 

4« 

2ii.  Ifini. 

V.«Mibl. 

.*a 

1.0109 

.02111 

10.12,    2.12 

.©00^ 

.37 

titi 

AprU, 

402,000 

47 

fiO 

2ll.1«B], 

HOB*: 

.21 

l.oois 

.02TT 

11.07    2.31 

.0000 

.M 

«ll 

Miiy.  .      . 

iOi.OCN 

6S 

«i 

Sb.Sltii. 

V.ill|bl. 

.2fl 

*wts 

,oiai 

12.2a.    1.33 

.OdOo 

.as 

m 

Jn&Vt  > 

SSMOO 

m 

m 

lb.  lOm. 

It  Ode. 

.37 

.OOIS 

.MT6 

10.2?  1  1.4«i 

.0000 
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411 

jaiW^    . 

m^m 

m 

m 

111.  mm. 

NOD*. 

,n 

.oooi 

.OZfiT'li.Ul!    1.04 

.0000 

.ao 

HT 

ADHUli,        * 

s^iMoo 

n 

n 

3fa.»ai. 

•  IToiie. 

M 

1.0012 

.0204  14.4SI    a.to 

.0000  1 

.21 

]fl 

S«ptf!iDber^ 

iTI.OOO 

•T 

«fi 

1  th.^m. 

'  Kone* 

.11 

.ooia 

Msn  Ifl.Ti;    3.44 

.0000    , 

.2S 

lU 

OcJnber,     . 

40S,000 

M 

M 

1  ^h  33m. 

;  Nod*. 

.S4 

.ooii 

.friJU  13.12    2-35 

.OOQS   1 

.3fi 

ym 

Novembtr, 

314.000 

M 

M 

Sb  SOiii, 

'  lf(Wl«, 

,1T 

.OOftS 

,0W0:    I.T4  ,  a.44* 

OOOiS 

.Ifi 

tn 

D«nst]ib«r, 

411,000 

H 

lUI 

1  111.    ^ 

Kotie. 

.19 

.0010 

.om   l.iB     l.Sl 

.0003  1 

.96 

Ml 

Efflaent  of  Altera  Not.  15  and  16  applied  24  Umea  a  week,  Janoary  1  to  Jaly  0;  thirty  tlniM  a  week, 
Jaly  10  to  Augaat  2;  twenty.foar  timee  a  week,  Augnat  8  to  September  81;  thirty  Um^a  a  waak,  Sep- 
tember 22  to  November  7;  none  applied  October  18  to  20;  onoe  a  week,  November  8  to  24;  twanty.foar 
timee  a  week,  November  26  to  December  81.  April  11  to  24,  experiment  interrapted  by  freahot.  Bar- 
face  raked  8  Incbea  deep  twice  oaob  week.  February  16,  6  Inohee  of  aand  removed ;  sand  replaced  in 
tank  Kfarcb  1.  February  18  and  Augaat  8,  |  inch  of  aand  removed.  Sand  diaturbed  0  inehaa  deep  on 
following  datea :  February  16,  Marcb  15,  May  25,  July  17,  Auguat  8,  September  21,  October  6,  10,  IS,  18 
and  28.  Sand  diaturbed  8  inches  deep  on  the  following  datea :  November  8, 11, 15, 18,  22, 20  and  ] 
ber  2.    December  7,  7  inches  of  aand  removed,  washed  and  replaced  in  tank. 
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Motdhlg  Averages  of  Analyses  of  Effluent  of  FiUer  No,  15  B, 

[Parti  |i«r  100,000.] 


I»95. 


Jonuftry,  , 
February,  * 
March, 
April,. 
May,  * 
June,  . 
Joly»  . 

AQKU«ti 

B«piefuber, 
Oetob«r»  . 
November,. 
I>«s«aib«r, . 


Quan- 
Illy 

Qailoni. 

per  Acr« 

l»aUy 

Dats  In  a 


310.000 
453,000 
4B0,OUQ 
«»,000 
4M,000 
40»,000 
4«S,000 
480,000 
4M,000 
4S0,0UO 
4S0.0QQ 
4SO,000 


TiivraftA' 


Length  of 

Ttmtt 

8«waK« 


Snrlkce, 


Ilotiritttid 
MlBQlca. 


25m. 

None. 

Kofw* 

Nooe* 

None. 

None. 

Nona. 

None. 

None. 

None. 

NoDe. 

None* 


AFPKJUIAlfQX. 


Dectded. 

Dmlded. 

ar«a|. 

Oreal. 

Oecld^. 

Decldid. 

Decided 

Oreat. 

Great. 

Decided. 

Greiil. 

Decided. 


Aiarairu. 


I.m5 
f  .Od75 
1.010O 
jo.ao^o 

0.4375 
1.40O0 
O.TWT 
l.OOOU 

:t.oooo 

0.S5S3 


1030]  7.90 
SI50  S.5« 
.1715  HJ.St5 

1300,  15.33 
imjl4.40 


0805 


.16TH 

I77a 

.M«33ja7SS 


vm  |ift.2ft 


14.00 


lii.ie 

110.^ 

1 11.41 


KtTRriaBU 


0147 
0049 
OITO  ,  . 
(IIAI  I  I 
0272  0 
0048 
(ll.'tS 
0003 
1025 
WM7 
4900 
0200     . 


IS  2.16.200 

Wi  167,000 

41  14^,000 

12  101,000 

BOltOXOOO 

M  211,000 

5«5,OO0 

200,000 

492,000 

:i  64,000 

492,000 

70»,000 


Bevrage  Applied,  3  g&lloDft  aevcnty  two  llm^Mi  a  week.  No  aewagts  Applied,  January  4  to  10,  jAoaary 
2S  to  F«bn]«ry  1,  April  10  to  120,  expirrlmeol  inlerriipted  by  freahet.  Fliier  waa  aapltalccl  alxleefi  houra 
««cb  DlKhti  JatiUAry  I  to  March  2,  except  from  January  4  to  10,  and  Jatitiary  28  to  Fet»raary  1,  when 
aaplrator  wa«  ruo  coot! ououaly ;  d|ibt  liour*  a  dity,  March  4  to  May  l^i;  flfloen  mlnutea  a  day,  May  14 
lo  June  4;  one  botir  a  day,  Juoe  A  to  12;  etiflit  hoitra  a  day,  June  13  lo  Aofnal,  SI;  tvo  boure  a  day, 
Beptembcr  2  lo  December  31.  February  1,  all  Lb«  gravel  taketi  oqI  of  iaalc,  waabed  and  replaced, 
Mareh  2,  5  tocbea  of  gravel  rvmoved  from  teok.  April  20,  fl  lacboi  of  gravel  removed  from  tank, 
waabed  and  replaced.  Surface  raked  !)  Incbea  deep  once  a  week.  Surface  spaded  12  lachda  d«ep  Jaa- 
oary  30.    December  14,  under-drniua  waabed  out  with  city  pretiiaure. 

MonUiltj  Av*  rages  of  Analtjscs  of  Efjtucnt  of  FiUer  iVb.  16  B. 

[Pari*  per  10o.tXH>,J 
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! 
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1 

Kea&alned 
on 

Bonn  And 
Mlmitea. 

1     ll 

1 

^ 

1 

1 

i 

1 

1 
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47 

41 

tOm. 
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0.8480 
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.0116 

l.Ol 

410,000 
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18 

88 
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Decided.  ,52 '0.0200 

.naOf 

8.33 

l.Ol 

.0082 

L19 

303,800 

March,        . 

480,000 

4T 

48 

None. 

areat.       .40  0.^830 
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10.48 

1.44 

.0076 

0.80 

135.000 

April. 

101,000 

&1 

47 
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Great.       .3j>:u.22O0 

.111(1 

9.87 

1  1.49 

.0060 

0,85 

158,000 

Mmy,  .        . 

480,000 

n 

57 

Nooe. 

Decided.  .2«l  0.3700 

.1072 

I4.42:i  l.»2 

.0121)    0.80 

287,000 

Juoa, .        . 

400.000 

n 

«7 

None. 

Greai.      .e5'l.0700 

.ISlfi 

11. ia     0.4^ 

.0045  11.34 

«77,<»00 

July.  . 

4«t,000 

Tl 

09 

30m. 

Greet.      .08  0.7680 

.1348 

17.36,    1.47 

.l)0y2    0.84 

451.000 

480,000 

T3 

Tl 

Hone. 

Decided.  .81 

;o.7ikiO 

.1340 

14. 48^1   1.98 

.0008 

0,03 

841.000 

480.000 

68 

86 

Nooe. 

Decided.  .43 
Decided,  .ni 

1.3125 

.2400 

15.22 

0.80 

.02-20 

1.27 

854,000 

October,    . 

480,000 

M 

ftO 

Nooe. 

0.0325 

,1500 

11,28 

1.10 

,0750 

ChU7 

656,000 

November, 

480,000 

84 

ftt 

None. 

1  Decided.  .40 

0.ti707 

J84T 

0,80 

0.90 

.3207 

1.15 

667,000 

December, 

480,000 

45 

a 

None. 
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Bemue  applied,  1  geltooe  aeveDty-lwo  tlroea  e  week.  April  10  to  30.  experiment  tuterrtipted  by 
freahei.  Fllier  Miplrated  elghl  hour*  ««dl  ntgbt.  e«pieiuber3  to  26.  ucplralor  run  at  one  ;iiiarLer  rt^g. 
ular  speed.  March  2,  5  Inchea  of  gravel  removed  from  lank.  April  20,  6  Incbea  of  gravel  removed  from 
tenk,  waabed  and  repiacod.  December  14,  vtider  dralua  waabed  out  with  elty  preaaure.  Burfaoe  raked 
3  Inchea  deep  ooce  e  week* 

Filter  No.  13  A. 
This  filter  cootains  60  iQche.s  io  depth  of  medium  fine  sand  of  an 
effective  size  of  0,19  niillimeter,  and  has  received  the  supernatant 
liquid  from  sewage  which  ba^  been  allowed  to  settle  for  four  hours. 
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The  nit€  of  filtrntioii  during  the  greater  part  of  1895  bskB  Iieeo  tp* 
proxitDftteij  1*>0,000  gallooa  per  acre  daily.  The  filter  was  in  gmi 
coDtlition  at  the  begin nmg  of  the  year  and  was  raked  to  a  deptl) 
of  3  inches  twice  each  week  duriog  the  year  and  spaded  orertoi 
depth  of  6  iDcbes  March  15,  July  5,  August  24,  September  4  %ni 
21,  and  October  4,  18  and  28«  During  the  first  eight  months  of  d» 
year  nitrificatioD  vim  active  iq  the  filter  although  the  effluent  coo» 
taiQed  free  nmmonia  in  considerable  quantity,  but  during  September 
the  nitrutes  of  the  eliluent  mpidly  decreased  and  the  filter  wii 
gpaded  over  repeatedly  to  a  depth  of  6  inches »  as  not^d  aboft, 
but  without  appreciable  effect  upon  the  character  of  the  effluent 
On  October  28  the  gravel  under-drains  of  the  filter  were  flushed  oyt 
with  city  water  and  a  large  amount  of  iron  which  had  been  deposited 
upon  the  gravel  was  in  this  way  removed.  FolIowiDg  this  treatr 
ment  the  quality  of  the  effluent  rapidly  improved ^  and  duiii^ 
November  and  December  the  nitrates  were  the  highest  and  tlie 
ammonias  the  lowest  of  the  year.  It  seems  probable  that  durif^f 
September  and  October  there  was  good  nitrification  within  the  filter 
hut  that  the  nitrates  of  the  effluent  were  reduced  to  free  ammonii 
while  passing  through  the  under-drains  of  the  filter.  The  followiDg 
table  gives  the  monthly  averages  of  the  weekly  analyses  ;  — 


Monthly  Averages  o/AmtlyBGS  ofEfflutni  of  FiUer  No*  J 3  A, 
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Settled  Mwage  applied,  4  galloni  twelve  timet  a  week.  No  sewage  applied,  October  17  to  Novea- 
ber  1.  April  10  to  22,  experiment  Interrupted  by  freabet.  Surface  raked  8  Incbea  deop  twice  ^mdb  week* 
Surface  dug  over  0  Incbea  deep  on  tbe  following  datea :  Marcb  15,  July  5,  August  24,  September  4,  S, 
October  4, 12, 18  and  28.    October  28,  under-draina  waabed  out  witb  city  preaanre. 
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Filter  m.  14  A. 

This  filter  contains  60  inches  id  depth  of  medium  fioe  sand  of  an 
[effective  size  of  0.19  millimeter,  and  has  received  sioce  June  1, 
[1894,  sewage  which  hns  been  strained  through  a  shalltjw  layer  of 
[coke.     This  partially  poritied  sewage  has  been  applied  to  the  filter 
I  at  an  average  rate,  excluding  periods  of  rest,  of  320,000  gallons  per 
acre  daily  during  the  year.     The  surface  of  the  filter  has  been  raked 
to  a  depth  of  3  inches  twice  each  week  during  the  year  and  spaded 
over  to  a  depth  of  C  inches »  March  15,  August  24  and  October  6. 
The  quality  of  the  eiBuent  has  been  satisfactory  throughout  the  year 
and  has  invariably  contained  high  nitrates.      The  filter  was  in  ex- 
cellent condition  at  the  end  of  the  year.     The  following  table  gives 
the  monthly  summary  of  the  analyses  made  during  the  year :  — 


MofUhly  Averages  of  Anali/ftes  of  Effluent  of  Filler  No.  14  A. 

[PiirtJi  per  l(KJ«aO0.] 
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loebM  d«*p  twice  «ftcb  wMk.  8arffte«  dug  over  4  lDchc«  deep  on  the  foUowtotr  <t«t«t :  Mmreb  15.  An* 
giu4  94,  Oelober  4,  21  mid  28. 
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FiltBr  No.  19. 

Thia  filter  contiiiiis  60  inches  id  dtiptb  of  mediutn  fine  saDdofau 
effective  »^ize  of  0,iy  mtlliineter^  and  has  received  the  soperDniaot 
liquid  flora  sewage  which  haa  l>eeQ  allowed  to  settle  four  hours  afl« 
treatment  with  sulphate  ofalLimma  at  the  rate  of  1,000  poand^  p«r 
1,000,00(>  gallons*  The  filter  has  received  thm  6upernat4iDt  liquid 
eiDce  Jao«  20,  18^3,  aud  the  rate  of  application  (UiriDg  181^5  bae 
becD,  excluding  periods  of  rest,  200,000  gallons  per  acre  dftlly. 
Nitrification  has  been  very  active  in  the  filter  during  the  enli^ 
year,  as  shown  by  the  high  nitrates  of  the  etHuent,  The  albumi- 
noid ammonia  of  the  etHuent  was  comparatively  low  during  thi 
year,  and  the  comparatively  high  free  ammonia  was  not  caused  by 
any  clogging  of  the  filter  but  vpas  the  natural  consequence  of  the 
extremely  high  free  ammonia  of  the  applied  sewage.  The  fittet 
was  raked  3  inches  deep  each  week  and  spaded  over  6  inches  d^p 
October  28. 


Mi^nUUif  Averages  of  Analysed  of  Ejjtumt  of  FiUer  Xo.  IB  A, 
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Chemically  precipitated  sewage  applied,  5  gallons  twelve  times  each  week.    No  aewaee  applied 
October  28  to  November  1.    April  10  to  20,  experiment  Interrupted  by  freshet.    Surface  raked  3  inches 
p  twice  each  week.    October  28,  surface  dug  over  6  inches  deep. 
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Filler  M,  21  A, 
Tbia  filter  was  started  March  19,  1894.     A  portion  of  tiie  filter- 
ling  material  was  removed  iluring  1894,  but  on  April  1,  1895,  the 
jfilter  was  restored  to  its  original  depth  of  60  inches  of  fiue  sifted 
[gravel  of  an  effective  size  of  1.60  millimeters.     Since  July  7,  1894, 
lit  hui*  had  a  current  of  air  drawn  dt»wnward  through  it,  at  the  rate 
[of  about  one  gallon  in  four  minutes^  for  ten  or  twelve  hours  each 
night.     During  1895  this  filter  has  received  sewage  during  its  period 
of  actual  operation  at  the  rate  of  360,000  gallons  per  acre  daily,  ex- 
cept during  June  and  July,  when  the  mte  of  application  was  499,000 
and  427,000  gallons  per  acre  daily,  respectively.     The  filter  became 
badly  clogged  during  February  and  was  allowed  to  rest  from  Feb- 
ruary 18  to  April  1,  with  continual  aeration.     This  treatment  im- 
proved the  condition  of  the  filter  and  restored    nitrification.      In 
August  clogging  again  occurred  and  the  filter  was  allowed  to  rest, 
with  continuous  aeration  from  Au^^aist  7  to  21   inclusive*     Durinir 
tho  remainder  of  the  year  the  filter  was  in  good  condition.     The 
following  table  gives  the  results  of  tho  monthly  averages  of  the 
weekly  analyses :  — 

Monthly  Averages  of  Anali/scs  of  EffluefU  of  Filler  No  21  A. 
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FiUer  Jfo.  23  A. 

TbU  filter  coDtained  origiDally  60  inches  of  fine  coke  breeze  abovi 
the  usual  under^draiDs.  The  mte  of  filtration  daring  1895  hai  be^ 
360,000  galtooa  per  acre  daily •  On  account  of  clogging  during 
February  the  filter  was  allowed  to  rest  from  February  18  to  AprUl 
The  surface  of  the  tilter  was  raked  to  a  depth  of  3  inches  daily  uatil 
the  period  of  rest  and  to  the  eame  depth  twice  each  week  during  tk 
remainder  of  the  year.  Up  to  Nov,  14,  WM^  3.5  inches  of  the  gur- 
face  coke  had  been  removed,  equivalent  to  S,6  cubic  yards  per 
1>000,000  galloDs  of  sewage  filtered.  During  1895  6-1  iacbesDf 
coke  were  removed  up  to  November  14,  efjuivalent  ta  15  cubic 
yards  i>er  1^000^000  gallons  of  sewage  filtered-  With  the  exceptioB 
of  the  months  of  January  aod  February  nitrification  in  the  filter  ws* 
active  throughout  the  year*  The  table  of  monthly  averages  of  the 
weekly  analyses  is  presented  below  :  — 


Monihl^  Avtrag€4  of  Anahjms  of  Epmni  of  Fik^r  A^o,  22  A. 
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Sewage  applied,  6  gallons  eighteen  timet  a  week.  No  sewage  applied  February  18  to  Mar^3I> 
April  10  to  21,  experiment  interrupted  by  freshet.  Surface  raked  3  inches  deep  daUy,  January  1  to  SI, 
and  once  a  week  during  the  remainder  of  the  year.  February  1,  3  inches  of  coke  removed,  and  3  incbec 
of  clean  coke  put  on  filter.  February  18,  \  inch  of  coke  removed  from  filter;  November  16,  3.1  Isebei 
removed. 
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FtUers  ^^os.  51  and  52. 

Each  of  these  filters  is  one  three- tbimsaodth  of  an  acre  in  area. 
Filter  No»  51  contains  60  inches  in  depth  of  gravel  of  an  eflective 
size  of  5.30  millimeters  above  the  usual  under-draine,  and  Filter  No* 
52  contains  60  inches  in  depth  of  coke  breeze,  from  which  the  finer 
particle"^  have  been  removed,  above  the  usual  iinder-drains.  The 
outlets  of  these  two  filters  have  been  trapped  and  they  have  been 
a^mted  by  metms  of  a  fan  blower  driven  by  electric  power,  as  pre- 
viously described.  Beginning  February  1,  each  of  theso  filters 
received  sewage  at  the  rate  of  500,000  gallons  per  acre  daily,  applied 
in  six  doses  between  6  a.m.  and  noon.  This  rate  of  filtration  and 
method  of  application  continued  until  May  2,  when  the  method  of 
application  was  changed  so  that  twice  this  volume  of  sewage  was 
applied  in  twelve  doses  between  7  a*m,  and  11  P-M,,  giving  a  rate 
of  1,000,000  gallons  per  acre  daily.  This  continued  until  June  21. 
From  June  21  to  June  25  inclusive  the  filters  were  allowed  to  rest, 
and  on  June  26  they  were  started  again,  but  the  rate  of  application 
of  sewage  was  reduced  to  500,000  gallons  per  acre  daily,  applied  in 
six  doses  between  7  a.m.  and  10  p.m.  This  continued  until  June 
29,  when  the  same  quantity  of  sewage  was  applied  in  twelve  doses 
between  7  a.m.  and  1L30  p.m.  During  these  first  five  months  of 
operation  of  the  filters  nitrification  did  not  become  well  established, 
and  although  there  was  a  considerable  reduction  of  the  free  and 
albuminoid  ammonia  of  the  sewage  in  passing  through  the  filters,  it 
w^as  largely  on  account  of  retention  and  storage  in  the  filters.  From 
July  2  to  7  inclusive,  the  rate  of  application  was  250,000  gallons  per 
acre  daily,  and  from  July  8  to  17  inclusive,  the  filters  were  operat- 
ing very  poorly,  the  method  of  application  was  irregular  and  the 
average  rate  was  loss  than  100,000  gallons  per  acre  daily.  This  low 
rate  improved  the  cnnilition  of  the  filters  and  nitrification  became 
established. 

From  July  18  to  August  13  the  rate  of  filtration  was  250,000 
gallons  per  acre  daily  and  was  applied  in  three  doses  between  7  a.m. 
and  2.30  p.m.  From  August  14  to  September  2  inclusive,  the  rate 
of  filtration  was  500,000  gallons  per  acre  daily,  applied  in  six  equal 
doses  between  7  a.m.  and  10  p.m.,  and  from  September  2  until  the 
end  of  the  experiment,  December  10,  the  rate  was  1,000,000  gallons 
|ier  acre  daily,  applied  in  twelve  equal  doses  between  7  a.m.  and 
11.30  P.M.     During  the  last  five  months  of  operation  of  the  filters 
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nitrification  was  active  within  th«  filters,  but  the  ©fflueDts,  especisllj 
that  of  Filter  No,  51,  contiiined  a  large  umount  of  free  and  albumi- 
noid ammonia.  The  better  clarification  of  the  efflaent  of  Filtcjr  No. 
52  was  oD  accouQt  of  greater  8 to  rage  of  or^nic  tnatier  within  tk 
filter. 

From  February  12  to  May  2  the  filters  were  adrated  two  hmn 
daily,  from  2  to  4  r,M,  From  May  2  to  June  I,  one  aed  one-half 
houre  daily,  divided  into  half-hour  periods,  June  1  to  15,  six  bit 
hours  daily,  June  U>  to  July  10,  twelve  half  hours  daily,  July  U 
to  August  5,  fourteen  bourti  daily.  August  B  to  11  tbe  motor  hi^ 
out  of  order  and  the  average  period  of  a^ratiou  was  on©  and  one-h&lf 
hours  dftlhs  with  no  aC* ration  on  August  7,  9  and  10-  From  Atigii?t 
18  to  Septembt^r  3  the  filters  were  aorated  fourteen  hours  daily,  nd 
from  September  3  until  the  end  of  the  experiment »  witli  a  few  et- 
eeption*^,  the  lilten*  were  aerated  two  and  three-tburths  hotir^  dftilj. 
in  fifteen  minute  periodst  half  wixy  between  the  times  of  uppljiM 
the  sewage. 

Mi^niM^  Avf^^€^  of  Anahf^^*  of  Efflueni  of  FiUer  Ka*  32 ^ 
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6  Inches  of  gravel  removed  from  filtera  15  aod  10,  and  tbe  whole  quantity  thoroughly  nslzed  with  the  top 
foot  of  gravel  In  FiUer  No.  51.  April  15  to  21,  experiment  Intermpted  by  freahet.  Trap  waahed  ost 
once  a  week  a^er  Jaly  22.  Surface  raked  3  Inches  deep  once  a  week,  April  1  to  September  3.  8«rfaee 
dug  over  6  inches  deep  July  10  aod  November  30. 
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^fon^hly  Averages  af  Analyses  of  EfflueM  of  FUier  No.  52. 

[P»rt«  p«r  100.000.] 
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ir««kt  Mftj  1  to  JuiM  S;  4  hour  thtrty-tiz  tlniee  ft  weiek,  Jqdc^  4  to  14 ;  |  hour  ftoventy  two  tliii»  ft  week, 
Juue  Ifi  to  July  0;  134  lM>a»  dftlly  ilx  dftyi  ft  week,  July  10  to  BopteAiber  1 ;  15  mlnotei  ilxty-ttx  tltneft 
ft  week,  Septeabef  2  to  I>efletnb4?r  10.  Fehruary  4,  «  trup  'i  fuet  falgb  ^vnm  fttt«cbed  to  outlet.  April  15 
to  21,  •ip«rim«nt  tnterruplad  by  freehot.  Trap  wubed  oat  oaoo  ft  week  ftfter  July  22,  August  1  to  4, 
ftll  tbtt  ftlr  from  the  blower  pnftftlng  through  tank.  Snrfftce  raked  3  Incbea  deep  ooce  a  week,  April  1  to 
8e]lt«iiiber  2.     Barfaoo  dug  over  6  tnoboB  deep  July  10,  Noveoiber  30,  aod  12  luebc^a  deep  July  26. 


Filler  Ko.  53. 

This  filter  is  one  twenty-thousandth  of  an  acre  in  area,  and  con- 
tains 60  inches  in  depth  of  sand  of  an  effective  size  of  0.19  milli- 
meter. From  February  1  to  May  17  it  received  the  effluent  of  No, 
51  at  the  rate  of  1,000,000  gallons  per  acre  daily.  Following  this 
treatment  the  surface  of  the  tilter  became  so  badly  clogged  by  the 
excessive  application  of  partially  purified  sewage  that  the  rate  bad 
to  be  greatly  reduced  and  was  quite  irregular  in  volume,  the  average 
rate  from  May  17  to  July  19  averaging  considerably  les^e  than  500,000 
gallons  per  acre  dailj'.  From  this  last  date  until  the  end  of  the  ex- 
periment^ December  10,  the  average  rate  w^as  500»000  gallons  per 
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acre  ckily.  Duriajj  ihin  last  period  the  applied  efflaent  of  Filts 
No.  51  was  fairly  well  purified  and  contained  nttratea  in  GODsidtr- 
able  quantity.  The  filter  was  allowed  to  re^jt  from  June  21  ic  2S 
inclusive  and  July  11  to  15  indusi?e.  The  sur&ce  was  raked  3 
inches  deep  twice  each  week  during  April,  and  begioning  May  % 
to  the  same  depth  daily.  The  surface  wm  spaded  over  to  a  depth 
of  6  inches  May  22,  Juno  3,  13,  20  and  November  22.  The  follow* 
ing  table  Bhows  the  results  of  the  monthly  averages*  of  the  Ufialyt** 
of  the  eifluent  of  this  filter  :^ — 

Monthly  Ai^rages  fjf  Anal^$€$  of  EJiuerU  nf  FiUtr  N&,  53. 
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EfBaent  of  Filter  No.  51  applied,  16)  gallon*  eighteen  timei  a  week,  February  1  to  May  ] ;  I2i  gallont 
twenty-fonr  timet  a  week,  May  2  to  July  1 ;  from  July  2  to  22,  amoant  of  applied  effluent  varied  from  2 
gallona  to  32^  gallone  daily;  12^  gallont  twelve  timea  a  week,  July  23  to  December  10.  February  IS, 
i  inch  of  aand  removed  from  surface  of  Filter  No.  12  and  thoroughly  mixed  with  top  foot  of  sand  ia 
Filter  No.  53.  April  15  to  21,  experiment  interrupted  by  freshet.  Surface  raked  3  Inches  deep  once  a 
week,  April  1  to  22,  and  daily  from  April  23  to  December  10.  Surface  dug  over  6  Inches  deep.  May  S2, 
June  8, 13,  20,  November  22. 

Filter  jVo.  54. 
This  filter  is  a  duplicate  of  Filter  No.  53,  and  has  received  durino* 
its  period  of  operation  the  effluent  of  Filter  No.  52.  The  effluent 
was  applied  at  an  average  rate  of  1,000,000  gallons  per  acre  daily 
until  the  middle  of  June,  when  the  surface  of  the  filter  became  badly 
clogged.  On  June  13  the  surface  was  spaded  over  to  a  depth  of 
6  inches  and  the  filter  was  allowed  to  rest  from  June  21   to  25  in- 
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[elusive.  The  condition  of  the  filter  did  oot  improve  and  the  average 
frate  of  application  of  the  partially  pnriiied  sewage  was,  during  July, 
856,000  gallons  per  acre  daily.  During  the  remaining  period  of 
opemtioD  of  this  filter  the  applied  effluent  contained  nitrogen,  in  the 
form  of  nitrates,  in  considerable  quantities,  and  was  of  such  quality 
that  the  filter  disposed  of  it  at  an  average  rate  of  500,000  gallons 
per  acre  daily*  without  difficulty.  The  surface  of  the  filter  was 
raked  to  a  depth  of  3  inches  once  each  week  from  April  1  until 
April  23,  and  after  this  date  to  the  same  depth  daily.  The  surface 
was  spaded  over  to  a  depth  of  B  inches  May  25^  June  13,  29  and 
November  6.  The  quality  of  the  effluent  during  the  period  of 
operation  of  the  filter  is  shown  by  the  following  table  :  — 

Monthly  Averages  of  Analyses  of  Effluent  of  FiUer  No,  a4. 
[P»rt»  per  100,000.] 


1»t9. 


QiuiiitaT 

p«T  Acre 

forftls 
Df>-«tnft 


TCWPSIUTITiW, 

DM.  r. 


Atatoma. 


1230 


.mi 


KfTKOQSH 
AM 


S.04.IXM17 
2M  «0008 
3.t».000| 


SffltioQl  of  PUt«r  Ka*  62  upplledi  Hj  ukUoda  elirhtiMso  tlnnei » wceir,  Februiirj  1  lo  M«y  I;  124  gallooi 
twenty -four  tlfxMM  a  weok,  May  i  to  June  2D;  from  Ju&«  30  to  July  31.  araoitot  of  AppU^d  effluent  TAfled 
from  9  gfttloQi  to  471  K«^aooa  dsUy ;  1^  gRllooe  twelve  tlmee  a  week,  July  23  to  Deeember  10.  April  15 
to  21,  eiperlmeot  lai0rrfipt«d  t»y  fretliM.  SurfMe  ritked  3  loohee  deep  oooe  m  week,  April  1  to  32,  aod 
daily  from  April  23  to  Deeetnber  10.  Surikfle  dag  over  6  tocbee  deepi  May  2$,  June  18,  2D«  Novembor 
S4,  Dec«Dil)«r  •. 

Ftlter  JVb.  55. 
This  filter  is  one  twenty-thousandth  of  an  acre  in  area,  and  con- 
tains,  over  the  \x^\m\  gravel  nnder-dniins*,  h  feet  in  depth  of  sand  of 
an  effeetive  size  of  0,40  millimeter.     To  this  filter  the  effluent  of 
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Filter  No,  51  was  npplied.  Tlio  averag©  nite  af  applicattoi!  during 
the  first  five  months  of  operatioti  of  tho  filter  was^  excludiog  p€ricd5 
of  rest,  1,000,000  gallons  per  acre  daily.  The  surfjice  of  the  filtet 
became  very  badly  clogged  by  tliis  excessive  appliejitioii  of  partiallj 
puntied  sewage  and  the  filter  was  allowed  to  rest  from  July  3  to  15 
[ndusive.  During  the  remainder  of  the  year  the  raio  of  applkatloe 
waa  500,00(J  gallons  per  acre  daily.  The  Burfaee  of  the  filter  Wi§ 
not  disturbed  until  April ;  during  April  it  was  raked  3  inches  deep 
each  week  until  April  23,  and  from  this  las^t  date,  antil  the  eud  of 
the  experiment,  to  the  same  depth  daily*  The  surface  of  the  filter 
was  dug  over  to  a  depth  of  6  inches  April  lli,  May  24,  Juoe  7  mi 
18<  The  quality  of  the  effluent  of  the  filter  h  shown  by  the  folloir- 
ing  table:  — 


Monthly  A^^rages  of  AnalystM  of  JS^umt  qf  FiU/tr  No.  aS^ 
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Effluent  of  Filter  No.  61  applied,  16}  gallons  eighteen  timet  a  week,  February  1  to  May  1 ;  12^  gallone 
twenty  .four  timet  a  week,  May  2  to  July  1;  none  applied  July  2  to  15;  from  July  16  to  22,  amount  of 
applied  effluent  varied  from  3  gallont  to  25  gallont  daily;  12^  gallont  tweWe  timet  a  week,  July  23  to 
December  10.  February  18,^  inch  of  tand  removed  from  surface  of  Filter  No.  1  and  thoroughly  mixed 
with  top  foot  of  tand  in  Filter  No.  55.  April  15  to  21,  experiment  interrupted  by  freebet.  May  24,  a 
|<inuh  pipe,  tlmilar  to  the  ones  in  filtert  15  and  10,  was  driven  down  through  the  center  of  the  Alter,  and 
an  aspirator  attached.  Surface  raked  3  inchet  deep  once  a  week,  April  1  to  22,  and  daily  from  April  23 
to  December  10.    Surface  dug  over  6  inchet  deep  April  18,  May  24,  June  7, 18. 
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Filler  No,   56. 

This  filter  is  id  area  and  construction  a  duplicate  of  Filter  No.  55, 

and  has  had  applied  to  it»  during  its  period  of  opemtion,  the  effluent 
of  Filter  No.  52,  The  rate  of  application  of  this  ettiueiit  was,  dur- 
ing the  first  five  months  of  operation  of  the  filter,  approximately 
l,000,tH10  gallons  per  acre  daily.  The  surface  of  the  filter  became 
quite  badly  clogged  during  July  and  the  rate  of  application  was 
very  much  reduced^  averaging  for  the  month  350,000  gu lions  per 
acre  daily.  From  the  beginning  of  AugiiBt  until  the  end  of  the  ex- 
|>eriment  the  quality  of  the  etHuent  of  Filter  No,  52  was  much  im- 
proved,  and  was  di:*posed  of  readily  by  Filter  No.  50  at  an  average 
rate  of  500,000  gallons  per  acre  daily.  The  surface  of  the  filter  was 
not  disturbed  until  April.  Doring  the  first  three  weeks  of  April  it 
was  raked  to  a  de[>th  of  3  inches  three  times,  and  beginning  April 
23,  to  the  same  depth  daily. 

MofUhltf  Averngu  of  Analt/ftes  of  Effluent  of  Filter  No.  56, 

[Paru  iMsr  100.000.] 
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SSn^nt of  7llt«r  No.  62  Applied,  lOf  g»11oDA  t1ebt«eQ  tlioM  •  wMk,  F^bniftrr  1  to  Hay  1 ;  12^  g alJona 
twpQty.four  tlfoea  »  ireek,  M»y  2  to  June  28;  from  Ju(i«  20  to  July  21,  the  ■.tnoaol  of  applied  elOutJOl 
TAried  ttom  S  sbIIoo*  to  4T4  k^IIou*  d^lly;  12)  gmlloct  tv'eire  tlmei  n  wcekt  July  22  Jlo  Dcccmbc-'r  10. 
April  16  to  21,  ftxperioacut  tsterrapted  by  fre*bet.  Surface  rftked  3  lucbeadcep  once  «tteh  week,  April 
1  to  22,  Md  dftUy  Iroro  April  2^  to  Deoamber  10.    BurfBce  dug  over  0  loelie*  d*ep,  Kov»mb«r  23. 
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Filter  J\^o.   57* 

This  filter  m  one  twenty-thotidaDdth  of  an  acre  in  area,  nod  oni^- 
taitiSj  over  the*  usiml  undei-dniios,  5  feet  in  depth  of  coke  breeiie* 
The  effluent  of  Filter  No.  51  hiW  been  applied  to  this  filter.  During 
the  first  five  months  of  its  period  of  operation  the  rat-e  of  appltctitioo 
was,  approximately,  UOOO,(KJO  gallons  per  acre  daily.  Thb  rate  of 
application  overtaxed  the  capaoity  of  the  filter  and  its  surface  ll^ 
came  so  badly  clogged  that  daring  July  the  rate  of  applii^tiou 
was  very  much  red  need  and  was  quite  irregular*  From  the  tirstof 
August  through  the  remaining  months  of  operation  of  the  filter  it 
disposed  of  the  better  puritied  etHuent  of  Filter  No.  51  without  dii- 
culty  at  an  average  rate  of  500,000  gallons  per  acre  daily.  The 
surface  of  the  filter  was  not  disturbed  until  April,  During  April 
the  surface  %vas  raked  to  a  depth  of  3  inches  three  times  up  to  Aprit 
23  and  from  that  date  daily  throughout  the  remaining  months  of  the 
experiment. 

MmUMy  Averfiges  rf  Analyses  qf  Efflutni  of  FiUer  N<>.  57> 
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EflBuent  of  Filter  No.  51  applied,  16«3  galloni  eighteen  timcB  a  week,  February  1  to  May  1;  12S'  gal- 
lons twenty-four  times  a  weelc,  May  2  to  June  28;  from  June  29  to  July  22,  the  amount  of  applied 
effluent  varied  from  2  gallons  to  47^2  gallons  daily ;  12>2  gallons  twelve  times  a  week,  Jaly  23  to  Decem- 
ber 10.  April  15  to  21,  experiment  Interrupted  by  freshet.  Surface  raked  3  inches  deep  once  each 
week,  April  1  to  22,  and  daily  from  April  23  to  December  10. 
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Filter  No.  58. 

This  tilter  is,  id  ai'ea  and  cods  tract  ion,  a  duplicate  of  Filter  No, 
57 »  aod  has  had  applied  to  it  during  its  period  of  operation  the 
effluent  of  Filter  Xo.  52.  During  the  first  five  months  of  its  period 
of  oj>eratioD  the  rate  of  application  was,  approximately,  1,IK>0,00U 
gallons  per  acre  daily.  This  overtaxed  the  capacity  of  the  filter  and 
during  July  the  rate  was  much  less  and  quite  irregular.  From 
August  1  throughout  the  remaining  months  of  operation  of  the 
filter  the  average  rate  of  application  was  500,000  gallons  per  acre 
daily,  and  the  filter  disposed  of  it  without  difficulty.  The  surface 
of  the  filter  was  not  disturbed  until  April,  Dnring  April  it  was 
raked  to  the  depth  of  o  inches  once  each  week  to  April  23,  and 
from  this  date  until  the  end  of  the  experiment  to  the  same  depth 
daily. 


Monthly  Amrages  of  Antilysts  of  Effluent  of  Filler  No,  33, 

[PmrU  per  100.000.] 
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Smumary  of  FiIterB  51  to  58  Indusive* 

The  following  table  give*  the  avcra^^  analysiB  of  the  efflfieot  d 

^ach  filter  for  the  entire  period  of  operation  :  — 
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*  The  Hlier*  m*rlf»«l  wttb  m  MWrtik  ti*lofi|r  Iq  mn  ierlei  and  tboM  wiiliDul  m  mark  lA  tfaa  oUbtr*   U 

ijLg  Imm  grgmito  oialUe  iuid  Lowir  bamben  of  bioterl*  Ibui  the  eflluiiita  of  Ifae  lertM  oC  wliieb  Filter  ir«, 
MwMtk«lum«jmt«r. 

This  filter  is  one  ten-thousandth  of  an  acre  in  area,  and  contains, 
over  the  usual  under-drains,  60  inches  in  depth  of  gravel  stones  of 
an  effective  size  of  2.50  millimeters.  Down  through  the  middle  of 
the  filter  an  iron  pipe  1  inch  in  diameter  is  passed,  and  the  pipe 
reaches  to  within  6  inches  of  the  bottom  of  the  filter.  The  lower  6 
inches  of  this  pipe  is  perforated  and  to  the  top  is  attached  an  aspira- 
tor operated  by  the  pressure  of  the  city  water  supply.  This  filter 
was  first  put  in  operation  April  1,  1895,  and  has  received  sewage  at 
an  average  rate,  up  to  Jan.  1,  1896,  of  500,000  gallons  per  acre 
daily.  The  surface  of  the  filter  has  been  disturbed  to  a  depth  of  3 
inches  once  each  week  and  the  applied  sewage  has  uniformly  dis- 
appeared immediately  from  the  surface.  From  April  4  to  Septem- 
ber 2  the  filter  was  aerated  from  9  p.m.  to  5  a.m.  daily ;  from  this 
date  until  November  1  the  filter  was  not  aerated ;  from  November  1 
until  November  25  it  was  again  aerated  from  9  p.m.  to  5  a.m.  ;  from 
November  25  to  December  7  there  was  no  aeration,  and  from  this 
last  date  to  the  end  of  the  year  it  was  again  aerated  from  9  p.m.  to 
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5  A.M.  Whcin  aeration  was  stopped  in  September  the  effluent  of  the 
filter  contained  2,41  parts  of  nitrates  in  100,000.  The  nitrates  grad- 
ually became  less  and  on  October  30  were  1,35  parts  in  100,000, 
and  the  quantity  of  albuminoid  ammonia  and  oxygen  consumed  of  the 
effluent  had  doubled.  On  November  12,  twelve  days  after  renew- 
ingr  at} ration  in  the  filter,  the  nitrates  of  the  eflluent  had  increa**ed  to 
3,50  parts  in  100,000  but  the  albuminoid  ammonia  and  oxygen  con- 
sumed of  the  etHuent  decreased  very  gradually*  The  secood  period 
of  interruption  of  aeration  did  not  affect  the  quality  of  the  etHuent* 
The  following  table  gives  the  monthly  averages  of  the  analyses:  — 
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8«w»f«  ftpptled,  54  fftllomi  dally  •Is  dfty*  ai  w«ek,  April  1  to  DoeetolMr  31.  Bewsge  Applied  In  tb« 
f»l}ofrlDf  iiiiiiin«r :  tit  dow«  of  5  (mlloo«  such  applied  to  Um  foreooon  atid  b\%  doao*  of  4  galloDs  «fii'h  in 
\ho  iilt«roooD.  April  1,  ft  pl«M  of  l-lo«li  pipe  Ci|  feet  loag,  having  faol««  lMir«d  In  lh«  lowar  0  Inches,  wm 
driTiMi  down  throafh  ih«  oeotor  of  fllur;  ihc*  lower  end  of  the  pipe  ia  0  Inebea  above  ibe  bottom  of 
Ibe  Alter;  a  U«p  waa  attached  to  outlet.  Ptlt«r  aaplraled  eight  hour*  e*«b  night,  April  1  to  Bepiemiwr 
1,  November  1  to  24,  Dccemlier  7  to  3t.  April  10  to  21,  expudroeot  interropl^d  by  freabel.  April 
21,  0  luchea  of  i;rovel  removed  from  filler,  waabed  aod  replaee<L  enrface  rftked  3  iDchea  deep  one* 
«a«b  weak. 

FtUer  No.  60. 

Thb  filter  is  one  twenty-thousundth  of  an  acre  in  area,  and  con- 
tains, over  the  u:^ual  under-druins,  80  inches  in  depth  of  sand  of  an 
effective  size  of  0,25  millimeter.  To  this  Klter  has  heen  applied, 
since  September  8,  the  waste  liquor  resulting  frona  cleanshig  rags  in 
a  paper  mill  by  means  of  a  boiling  solution  of  caustic  soda  and  lime. 
The  rags  cleaned  are  of  all  kinds  and  colors  and  the  resulting  liquor 
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ii  often  very  highly  colored.  It  has  t>een  applied  to  the  Biter,  at  an 
average  rate  of  65,500  gallutis  per  acre  duity,  without  difficdtj. 
The  ctBiient  of  the  filter,  while  greatly  improved  in  appearaDce  aad 
analysiH  from  the  applied  liquor ^  is  wtill  highly  charged  with  organic 
matt^^r  in  ?<olutioD,  and  the  degree  of  alkalrDity  uf  the  liquor  is  appar< 
ently  unfavorable  to  the  development  of  the  nitrify ing  organiem  m 
the  filter. 


Amrage  Anali/su  of  Liquor  applied  to  and  Effiutnl  from  F'iU^r  Nb,  00* 

[P^rtM  per  100,000.] 
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Filfer  No,  61. 
This  filter  is  one  twenty-thousaodth  of  an  acre  in  area,  and  coo- 
tains,  over  the  usnal  uoder^drains,  60  inches  in  depth  of  sand  of 
an  effective  size  of  0.25  millimeter.  To  this  filter  has  been  applied 
the  waste  liquor  from  scouring  wool  at  an  average  rate,  since  Sep- 
tember 8,  of  17,000  gallons  per  acre  daily.  The  results  thus  far 
obtained  have  shown  that,  while  this  liquor  can  be  filtered  through 
sand  and  a  large  percentage  of  its  organic  matters  removed,  yet  it 
is  with  such  difficulty,  owing  to  clogging  and  necessary  removal  of 
the  surface  layers  of  the  sand  of  the  filter,  that  a  preliminary  treat- 
ment to  remove  a  large  part  of  the  dirt  and  fatty  matters  before 
filtration  is  essential. 


Average  Analysis  of  Liquor  applied  to  and  Effluent  from  Filter  No,  61. 

[ParU  per  100,000.] 
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Filters  Nos.  VL  tmd  VIL 
Filter  No.  VI.  contained  GO  inches  in  depth  of  sand  of  an  effective 
I  eize  of  0.25  millimeter,  and  Filter  No.  VIL  contained  the  same 
depth  of  coke  breeze.  To  thei^e  two  tillers  the  effluent  of  Fitter  No. 
61  was  applied  at  an  average  rate,  from  October  1  to  January  1,  of 
50,000  gallons  per  acre  dail}^  Each  tiller  disposed  of  the  applied 
liquor  readily,  but  it  passed  through  ihe  5  feet  of  fiUeriog  material 
with  little  or  no  change,  the  organic  matters  present  being  of  a  very 
stable  character  and  the  degree  of  alkalinity  obtained  prejudicial  to 
nitrification. 

Avtragt  Analyses  of  Effluents  of  Fillers  Nos,  VL  and  VIL 

[Pftrt*  per  100,000.] 
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Filter  Jfo.  VIIL 
This  filter  contains  5  feet  in  depth  of  sand  of  an  effective  size  of 
0.25  millimeter,  and  has  received  the  supernatant  liquid  resulting 
from  precipitating  the  fat  and  dirt  out  of  the  strong  waste  wool 
scouring  liquor  by  means  of  calcium  chloride*  This  treatment  with 
calcium  chloride  gives  an  almost  complete  claritication  of  the  liquor, 
and  its  strength  after  treatment,  estimated  by  albuminoid  amnionia 
determinations,  is  about  ihe  same  as  the  efliuent  of  Filler  No,  61. 
Filter  No.  VIU-  has  disposed  of  this  clarified  liquor  readily  at  an 
average  rate  of  100,000  gallons  per  acre  daily,  but  it  has  passed 
through  the  5  feet  of  sand  with  very  little  change. 

Average  Analysis  of  Effluent  of  Filter  No.  VIIL 

[Pjirt*  p«r  100,000.] 
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FILTRATION  OF  WATER. 


The  investigations  upon  the  puriHcation  of  water  by  ssand  filtratkm 
have  been  continued  throughotit  tlie  yoar,  and  the  data  o!>tnine<l  1>) 
the  results  iVom  the  expeti mental  filters  at  the  stilt ioa  have  heeo 
supplemented  and  strengthened  by  observations  of  the  pmetics] 
operation  and  the  results  obtained  from  the  large  61ter  (2.5  acres  m 
area)  of  the  water  works  of  the  city  of  Lawrence.  All  of  tbi 
experimentnl  tilterg  in  operation  during  1894  were  continued  ditritig 
1895^  and  three  new  filters  were  constructed^  conlainiog  sand  of  s 
character  not  before  used,  namely,  Filter  No,  62,  contaioiug  4 
feet  in  depth  of  bench  sand  of  an  effective  size  of  0.40  iijilliojeteri 
Filter  No.  63,  containing  2  feet  in  depth  of  **  Berkshire  **  ^nud  of 
an  effective  size  of  0.16  millimeter,  and  Filter  No.  64,  containing 
1  foot  in  depth  of  the  '*  Berkshire"  sand. 

The  general  plan  of  the  investigations  was  the  same  as  in  1894 
and  the  number  of  bacteria  in  the  applied  river  water  and  in  the 
eflluent  of  each  filter  was  determined  daily.  B.  pi^odigiosus  has 
been  applied  to  all  the  filters  in  known  quantities  and  at  stated 
intervals,  and  the  percentage  removal  of  this  germ  by  the  several 
filters  is  considered  to  show  the  bacterial  purification  of  the  water, 
as  the  percentage  removal  of  the  ordinary  water  bacteria  of  the 
applied  water  shows  the  bacterial  eflSciency  of  the  various  filters,  as 
explained  in  the  last  annual  report. 

The  following  table  gives  the  average  results  obtained  from  the 
filtration  of  Merrimack  River  water  during  the  year  by  the  various 
filters :  — 
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Discussion  of  Bactekial  Efficiekci^  or  the  Flltees. 

We  see  by  tliie  table  that  the  average  bacterial  efficieDcy  "f  Ik 
filters  during  1895  has  (ex chiding  the  results  obtained  from  Filter 
No.  42,  which  has  contained  for  a  portion  of  its  period  of  oinemtion 
only  1  inch  in  depth  of  sand)  varied  from  97.69  per  eent»  on  thf 
part  of  Filter  No,  63  to  99,75  per  cent,  on  the  part  of  Filter  No,  4h 
Filter  No,  63  was,  in  common  with  fitt^^rs  No.  62  and  64,  a  oew 
filter,  having  been  operated  only  three  months  at  the  tiii^e  the  aver- 
ages were  made,  and  containing  but  2  feet  in  depth  of  ^and.  Ex- 
cluding from  the  averages  of  the  year  filters  Nos,  42,  62,  63  and  W, 
for  the  reasons  given ,  the  bacterial  efficiency  of  the  remaining  filteis 
— ^  filters  which  had  been  in  operation  for  a  period  during  1894aad 
earlier  years^ — varies  from  98.74  per  cent,  on  the  part  of  Filter  Ko^ 
45  to  99.75  per  cent,  on  the  part  of  Filter  No.  4L  All  the  filtara* 
with  the  exception  of  tilters  No8.  5  B,  7  A  and  8  A,  are  ^^  ^^  of 
an  acre  in  area  and  within  the  buildings.  These  small  filters  c&n- 
not  ho  operated  during  the  winter  months  on  account  of  com- 
pUcHtions  from  freezing,  which  causes  the  formation  of  ehaaoela 
between  the  body  of  the  sand  and  the  sides  of  the  iron  tanks, 
and  on  account  of  the  evolution  of  air  from  the  saturated  water 
within  the  tilters.  These  facta  have  been  thoroughly  explained  in 
previous  reports,  and  it  is  enough  at  this  time  to  state  that  they  are 
simply  effects  of  the  location  of  these  small  experimental  filters  and 
not  factors  in  filtration.  Filters. Nos.  3B,  7  A  and  8  A  are  located 
out  of  doors  and  are  each  j^^  of  an  acre  in  area.  Filter  No.  3  B  is 
an  intermittent  filter  and  Filter  No.  8  A  is  a  continuous  filter,  and 
both  have  been  operated  constantly  since  their  construction,  Sept. 
23,  1893  ;  and,  although  they  are  not  protected  from  the  weather,  as 
filters  in  this  climate  undoubtedly  should  be,  the  redults  from  them 
are  probably  the  most  important  obtained  at  the  experiment  sta- 
tion, and  illustrate  more  completely  than  the  results  of  operation  of 
the  other  filters  the  average  yearly  bacterial  eflSciency  that  can  be 
obtained  by  filters  containing  5  feet  in  depth  of  medium  sand  and 
operating  at  normal  rates. 

The  average  daily  number  of  bacteria  per  cubic  centimeter  in  the 
eflluent  of  Filter  No.  3  B  for  the  year  is  shown  by  the  table  on  page 
532,  and  a  similar  table  on  page  538  gives  the  same  information  in 
regard  to  the  efiluent  of  Filter  No.  8  A.  In  studying  these  results 
month  by  month  we  learn  in  the  case  of  Filter  No.  3  B  (intermittent) 
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the  following  facts  :  the  average  bacterial  efficiency  of  the  year  vfus 
99.1tj  per  cent,,  hut  on  several  occasions  during  the  winter  months 
the  bacterial  efficiency  was  low.  On  January  8  the  isurfaee  of  the 
filter  was  raked  to  the  depth  of  1  inch  to  remove  clogging,  and  the 
filter  was  subsequently  put  in  operation  by  filling  from  above  with 
canal  water,  and  on  January  D  and  10  the  bacterial  efficiency'  of  the 
filter  was  91.70  and  96*50  per  cent,  respectively,  hut  on  no  other 
day  of  the  month  was  its  efficiency  less  than  98  per  cent.  From 
February  0  until  February  12,  inclusive,  owing  to  a  frozen  feed- 
pipe, the  filter  stood  uncovered  with  water  and  became  frozen  to  a 
considerable  depth.  The  bacterial  results  of  the  next  few  days  were 
of  course  poor,  and  should  hardly  be  inelucled  in  the  yearly  averages. 
During  the  winter  months,  up  to  March  11,  the  filter  had  been  oper- 
ated at  a  rate  of  1,500,000  gallons  per  acre  daily,  but  on  this  date, 
owing  to  an  increased  supply  of  water,  the  rate  wtis  increased  to 
5,000,000  gallons  per  acre  daily,  and  this  rate  continued  until 
November  24.  For  the  six  dayn  following  this  increase  of  rate  the 
bacterial  efficiency  averaged  94.85  per  cent,,  but  from  this  time 
throughout  the  remainder  of  the  year  the  daily  bacterial  efficiency 
was  never  less  than  1>8  per  cent.,  and  for  monthis  at  a  time  was 
99,50  per  cent,  or  more.  The  comparatively  low  bacterial  efficiency 
obtained  at  times  during  the  winter  months  was  largely  due  to  the 
exposure  of  the  surface  of  the  sand  to  extremely  cold  weather,  and 
could  be  avoided  to  a  large  extent  with  covered  filters. 

Studying  the  bacterial  results  of  Filter  No.  8  A  (continuous),  given 
in  the  table  on  page  538,  we  find  l|^at  its  daily  bacterial  efficiency  for 
the  year  was  99.73  per  cent.  Throughout  January  and  February  and 
the  first  eleven  days  of  March  this  filter,  although  exposed  to  the 
weather,  gave  a  bacterial  efficiency  that  w^as  on  no  occasion  less  than 
99,35  percent.  During  this  period  the  filter  was  operating  at  a  rate 
of  1,500,000  gallons  per  acre  daily •  On  March  11,  owing  to  an  in- 
creased water  supply,  the  rate  of  filtration  was  increased  to  5,000,000 
gallons  j)er  acre  daily,  and  this  rate  continued  until  November  25, 
For  a  period  of  "eight  days  following  tbi>+  increase  of  rate,  that  is, 
from  March  12  to  19  inclusive,  the  bacterial  efficiency  of  the  filter 
averaged  9»>.30  per  cent.,  with  a  minimum  efficiency  of  92.30  per 
cent.  From  this  hint  date  until  the  close  of  the  year  the  bacterial 
efficiency  of  the  filter  was  never  less  than  98  per  cent.,  and  only  on 
two  or  three  occasions  less  than  99  per  cent.,  and  for  months  at  a 
time  maintained  a  uniform  efficiency  of  99,50  per  cent,  or  more. 
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The  baclerml  r©8uHs3  obtained  from  these  large  filters  ufioD  Oclobir 
3  and  4  are  sigtiiticaDt  when  compaied  with  the  results  obtaine(i  on 
tbeee  days  from  the  small  filters.  Od  these  two  days  the  number  of 
bacteria  in  the  applied  wjiter  was  319,000  and  110,000  per  m\k 
ceDtimeter»  respectively,  and  in  Filter  No.  3  B,  233  and  90,  Filter 
Ko*  7  A,  24  and  55^  and  Filter  No.  8  A,  22  and  7  per  cubic  oeati- 
naeter,  respectively.  The  el!luents  of  the  email  filtei^  all  coDtainedi 
much  larger  number  of  bacteria  per  cubic  centimeter  upon  these  da>*t. 

Bacterial  Efficiency  of  the  Small  In-door  Fili^rs. 

These  filters,  as  baa  been  stated,  can  be  operated  only  a  porlioc 
of  the  year,  and  have  been  largely  used  during  1894  and  1895  in 
atudyitig  the  bacterial  results  obtained  from  filters  of  different  deptfait 
material  and  period  of  operation  when  they  are  subjected  to  fiucto- 
ationB  of  rate  of  filtration,  deep  scrapings^  raking,  etc.,  and  hsT^ 
consequently  been  operated  in  many  iustatice@  in  a  manner  known 
to  be  unfavorable  to  the  greatest  average  bacterial  efficiency*  Ii 
the  tables  given  in  a  subsequent  portion  of  this  repoil  and  ahowii^ 
the  daily  bacterial  efficiency  of  filtei's  No.  18  to  64,  inclusive,  the  bao- 
terial  results  of  those  days  when  the  filters  were  subjected  to  abno^ 
mal  treatments  are  of  samples  taken  before  such  treatment- 

The  average  daily  bacterial  results  of  the  following  day  were,  how- 
ever, Decesaarily  affected  in  many  instances.  For  this  reason  the 
results  are  not  considered  to  be  as  representative  as  the  results  firom 
filters  Nos.  3B  and  8  A.  Another  complication  entering  into  the 
summarizing  of  the  results  of  thpse  small  filters  is  the  fact  that,  in 
the  middle  of  their  period  of  operation  during  1895,  those  containing 
approximately  5  feet  in  depth  of  sand  were  cut  down  to  a  depth  of 
3  feet.  All  of  these  filters,  that  contained  at  the  beginning  of  their 
period  of  operation  in  1895,  5  feet  in  depth  of  filtering  material,  gave 
a  bacterial  efliciency  varying  from  98.74  per  cent,  to  99.75  per  cent., 
operating  at  rates  of  filtration  varying  from  2,000,000  to  7,000,000 
gallons  per  acre  daily.  Filter  No.  38,  containing  approximately 
20  inches  in  depth  of  sand,  and  operating  at  an  average  rate  of 
940,000  gallons  per  acre  daily,  bad  a  bacterial  efficiency  of  99.50 
per  cent.,  and  Filter  No.  46,  containing  approximately  12  inches  in 
depth  of  sand,  and  operating  at  the  rate  of  4,480,000  gallons  per  acre 
daily,  had  a  bacterial  efficiency  of  98*95  per  cent. 

In  calculating  the  bacterial  efficiency  of  these  small  filters  the 
results  obtained  during  the  first  ten  days  of  their  operation,  or  period 
of  biological  construction,  are  omitted. 
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Bacterial  Purification, 
The  chief  object  of  water  filtration  is  the  removal  of  disease  germs. 
The  results  of  filtration  for  the  year,  given  io  the  preceding  table 
and  discussion,  are  entirely  confined  to  the  removal  of  the  bacteria 
normal ly  prei*ent  in  the  Merrimack  River  water  as  it  flows  past 
Lawrence,  after  receiving  the  sewage  of  Lowell,  Manchester,  Con- 
cord and  many  other  cities  and  towns  upon  its  water-shed.  These 
bacteria  are  of  many  kinds,  and  are  chiefly  those  found  in  the  wastes 
of  human  and  animal  life  together  with  many  whose  natural  habitat 
is  the  river  water.  To  strengthen  and  confirm  the  results  obtained 
by  sand  filtration  of  this  water,  it  has  been  the  custom  for  the  past 
few  years  at  the  station  to  add  at  times  to  the  water  applied  to  the 
filters  a  pure  culture  of  B.  prodiffiosus.  The  reasons  for  the  appli- 
cation of  this  germ  are  that  it  is  apparently  incapable  of  growth 
within  the  filters  and  their  under-drains,  can  be  readily  detected  if 
present  in  the  effluents,  and  hence  its  percentage  removal  by  the 
filters  more  definitely  determined  than  the  percentage  removal  of 
the  various  kinds  of  bacteria  normally  present  in  the  applied  water. 
Some  of  these  bacteria,  we  have  been  led  to  believe  by  results  ol>tained 
in  former  years,  are  capable  of  multiplying  within  the  filters,  and  in 
this  manner  preventing  the  number  of  bacteria  present  in  the  etHuent 
representing  the  number  which  have  passed  through  the  entire  filter. 
The  tables  showing  the  number  of  B,  pwdigiosus  in  the  applied 
water  and  in  the  effluents  of  the  various  filters  are  given  on  page 
529  and  following  pages.  In  studying  these  tables  we  see  that  the 
bacterial  purification  obtained  by  the  various  filters  has  been  much 
greater  than  their  bacterial  efficiency.  The  bacterial  purification 
results  obtained  from  filters  Nos,  3  B  and  8  A  may  be  summarized 
as  follows  :  the  rate  of  filtration  of  Filter  No.  3  B  was  increased 
March  11  from  1,500,000  gallons  to  5,000,000  gallons  per  acre 
daily,  and  on  this  day  B>  prodit/iosus  was  first  applied*  Each 
cubic  centimeter  of  applied  ciinal  water  upon  this  day  contained  617, 
and  on  the  five  following  days  500,  970,  1,882,  870  and  244  germs 
of  B.  prodigiomiA^  respectively,  and  each  cubic  centimeter  of  the 
effiaent  contuined  on  these  days  5,  10,  5,  5,  2  and  1,  respectively, 
showing  an  average  bacterial  purification  for  these  days  of  94,50  per 
cent.  The  application  of  B,  prodigiosus  was  continued  at  the  same 
rate  until  April  10,  but  only  once  after  March  16  was  its  presence  de- 
tected in  the  efiluent.     Such  a  great  fluctuation  of  rate  as  that  given 
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above,  nnd  which  resjulted  in  low  Imcterial  efficiency  and  porifiaiinr. 
U  not  a  necessary  occurrence  in  miturnl  mind  fiUration^  and  the  r»>ii,: 
obtained  muBt  be  regarded  as  abnorniah 

From  Sci|>ten]ber  i  to  Novenilier  21,  when  the  filter  wa«  ojiemiiQ^ 
nurnially  at  a  5,00U|00O  gallon  mte,  B^  produfiosus  was  again  ap- 
plied  in  the  aame  proportion  for  ten  hours  daily  and  on  only  fiu 
days  was  its  presence  detected  in  the  effluent.  Th©  bncteriat  poriS- 
cation  obtained  by  tbe  filter  during  tbese  three  montbs  wag  1I9.9^^ 
per  cent*  This  ^nme  germ  was  applied  in  the  Banio  proportion  k 
Filter  No.  8  A  from  March  11  to  April  10^  and  the  rate  of  opemlim 
of  this  filter  wm  increased  to  tbe  same  extent  on  March  12  a**  tkiut 
of  Filter  No,  3  B.  It  is  of  interest  to  note  that  on  March  11  Ibi* 
gtrm  did  not  appear  in  the  etHuent,  l>iit  that  on  March  12,  the  daj 
on  which  the  rate  was  increased  70  per  cent*,  the  etHueot  eoDtaiaihJ 
41  per  cubic  centimeter,  and  its  pi'esence  waa  noted  upon  fifl^n  of 
the  dayj^  u|)on  which  it  was  applied  up  to  April  10.  The  aveitgf 
bacterial  purification  of  the  filter  during  the  first  six  days  of  its  ap- 
plication was  H7.^  per  tent,  ami  for  the  remaining  period  np  to 
April  10  mk^  {^iKH^  per  cent. 

From  May  G  to  November  19,  and  from  this  last  date  until  Deceai- 
ber  1,  during  which  entire  period  the  filter  was  running  normally  it 
a  rate  of  5,0(10,000  gallons  per  acre  daily,  B.  profJiQiosu.'^  was  a  p  pi  id 
up  to  November  19  in  the  same  proportion  as  during  the  period 
from  March  11  to  April  10,  and  from  November  19  to  December  1 
in  numbers  twice  as  great,  and  on  only  five  days  in  this  entire 
period  was  its  presence  detected  in  the  effluent  of  this  filter,  giving 
a  bacterial  purification  of  99.99+  per  cent. 

Filter  No.  7  A  of  the  same  area  as  filters  Nos.  3  B  and  8  A,  but 
containing  only  2  feet  in  depth  of  a  somewhat  coarser  sand,  had 
B.prodigiosus  applied  to  it  in  the  same  proportion  as  to  filters  Nos. 
3B  and  8  A  ten  hours  daily,  from  August  20  to  November  19  in- 
clusive, during  which  period  the  filter  was  filtering  at  a  rate  of 
5,000,000  gallons  per  acre  daily,  and  the  presence  of  the  germ  was 
detected  in  the  effluent  upon  sixteen  days.  Of  these  sixteen  days 
twelve  were  of  the  first  three  or  four  days  following  scraping  to  re- 
move clogging  of  the  surface  of  the  filter. 

The  bacterial  purification  obtained  by  the  small  in-door  filters  has 
been  uniformly  greater  than  their  bacterial  efficiency.^ 
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nctea^€(l  Effectiveness  of  Filters  due  to  Age  or  Length  of  Period 

of  Service^ 

Bacterial  results  have  beco  given  from  time  to  time  tending  to 
Bbow  that  the  bacterial  efEciency  of  sand  tillers  increased  io  pro- 
portion to  their  period  of  service.  Thij*  teDdeocy  towards  increased 
efiet'tiveness  with  increased  age  is  made  more  clear  by  the  results 
ol)tuined  during  the  pai^t  year  (1895)  from  those  tillers  which  have 
been  in  operation  at  the  station  for  several  j^ears.  This  increased 
efficiency  of  the  filtersi  is  pndiablydue  to  the  accumulation  of  organic 
and  mineral  mutter  of  a  gelalinouij  character  upon  the  sand  grains  of 
.the  tiller,  together  with  an  increased  compactness  of  the  sand  caused 
by  a  modemte  amount  of  .settling. »  Filter  No.  18  A,  the  oldest  filter 
in  use  at  the  station  during  1895,  and  one  of  the  two  filters  with 
greatest  etfective  &ize  of  sand  grain,  was  in  operation  duritig  1893 
at  an  avemge  rate  of  about  2,000,000  gallons  per  acre  daily,  and  its 
bacterial  efficiency  was  96.75  per  cent.  Daring  1894  its  rate  of 
operation  was  4,500»000  gallons  per  acre  daily  and  its  eiticiency  was 
98-97  per  cent,,  and  during  1895  it  has  been  operating  approxi- 
mately at  the  same  rate  as  during  1894,  and  its  bacterial  efficiency 
has  been  99.57  per  cent.  This  increased  bacterial  etliciency  caused 
by  length  of  period  of  service  is  considerably  more  marked  with 
filters  constructed  of  medium  coarse  or  coarse  sands  than  it  is  with 
those  constructed  of  medium  fine  sand.  The  following  table  of  results 
from  filters,  all  of  which  were  constructed  during  1893,  is  interesting 
as  bearing  upon  this  point.  All  of  these  filters  contained  during 
1893  and  1894  5  feet  in  depth  of  sand,  but  Aug.  1,  1895,  filters 
Nos.  43,  44,  45  and  46  were  reduced  in  depth  to  3  feet, 

TabU  sktming  the  BacUriat  Efficiency  of  FUttrs  during  Successivt  Tears  of  their 

Period  of  Service. 


IMS. 

1894. 

ii>»a. 

Averats 

Arwngt 

Avcr>8« 

Scnutm 

or 

Dauof 
OtMutractkKu 

Eff«Uw 
SUfOf 
8u4. 

Avtniffa 

FUtnUoo 

Ftr  C«nl. 

wlilcb 
Namberof 

AT«m«ii 

Bttteor 
FUtntton. 

PwCfot, 

Nnmbcrof 
B«f!t«rU 

ATtrmvfi 

lUtcof 
J  FUlrmtloiL 

IVf  c^ou 

*rhleh 
Number  of 

raTta. 

miUoMler, 

Q«lkHM 

tn  EfDu«nt 
WMor 

Q&llOM 

tnEfllaeat 
wuof 

0  III  lob  • 

In  Emuent 
wiuof 

M^Aere 

Number 

pmAcn 

Number 

p*T  Acr«f 

Komber 

I»tM]r. 

'•^ser 

Dftlty. 

In  AppUed 
Wftter 

iJftlly. 

li»  Applied 
Water. 

it.     .      . 

mmf  m,im, 

(^.26 

4,84i,000 

1.07 

4,740,000 

1.18 

4,680,000 

1.18 

44,      . 

Umt   90,1803. 

O.Si 

4,940,000        O.OO 

7,870.000 

0.70 

8,780,000 

0.88 

4ft.      . 

July  10,  leoft, 

o.n 

3.220,000        3.26 

4,790,000 

0.84 

4,830,000 

1.20 

4«.      .        . 

Autf.  31.18H, 

0.39 

2.400.000        0.09 

3,3£3,000 

0.88      1 

4,490,000 

1.06 

47.      , 

S«pi.    ».  1HI3. 

o.» 

B.&W,000        S.41 

«,»4«,000 

1.22 

0,800,000 

o.et 

4«.       .        . 

S«p(.    9,1108, 

0.M 

3,280^000       a.M 

4.780.000 

J.7!2 

4,280,000 

0.49 

48,      .        . 

B«pt.    »,  IMS, 

0.38 

«,8Q0,000        0.81 

9,700,000 

3.28 

8.200,000 

O.Ti 

512  STATE  BOARD   OF  HEALTH.  [Pub,  Doc 

Effect  of  Differmit  D^ihs  of  Filtering  Maief^ial  upon  Baderkl 

Efficiency. 

If  Slters  2  or  3  feet  in  depth  can  by  mreful  superFisioo  prodtici 
as  aniformly  satisfactory  results  from  a  hygienic  poiot  of  riewis 
filters  coDtainiog  5  feet  in  depth  of  filtenog  materia^  their  eo^^iof 
construction  would  b©  materially  lessened.  Th©  resuItB  attaicfdat 
the  station  have  indioated  that  nearly  as  satisfactory  results  ire 
given  by  shallow  filters  as  by  deeper  ones,  especially  afler  a  period 
of  service  of  aome  considerable  length,  but  that  they  are  mucli  more 
sensitive  to  disturbing  influences .  This  really  means  that  Lf  a  filter 
in  practical  operation  is  to  be  supervised  by  experts,  satisfaetor}*  ajij 
safe  results  can  be  secured  with  a  shallow  depth  of  sand,  but  that  if 
its  operation  is  to  be  entrusted  to  unskilled  hands,  not  fully  %^ 
quainted  with  the  essential  features  of  successful  sand  filtration,  ikt 
steadying  influence  of  a  considerable  depth  of  sand  is  all  iniportaal. 
This  is  especially  so  In  winter,  when  formation  of  ice  and  freezing 
of  the  surface  sand  is  liable  to  occur,  as  at  such  times  the  best  aiid 
most  skilful  handling  would  be  necessary,  with  a  shallow  filter,  to 
produce  satisfactory  results.  The  depth  of  sand  in  the  Lawf^tiet 
city  filter  and  the  method  of  under-draining,  by  which  the  rapidity 
of  filtration  is  checked,  have  undoubtedly  been  of  extreme  value  in 
producing  good  hygienic  results. 

To  make  a  really  just  comparison  between  filters  of  different 
depths  of  filtering  material,  the  filters  should  be  of  the  same 
grade  of  sand,  of  the  same  period  of  service  and  should  have  been 
operated  at  the  same  rate.  We  can  make  no  such  absolute  com- 
parison of  any  of  the  filters  in  operation  during  1895,  bat  a  com- 
parison of  some  value  can  be  shown  by  the  following  table  of 
results  of  the  three  days  preceding  and  three  days  following  scrap- 
ing the  surfaces  of  filters  Nos.  7  A  and  8  A.  It  can  also  be  stated 
that  scraping  the  surface  of  Filter  No.  8  A  did  not  affect  the  bac- 
terial purification  results  obtained,  while  scraping  the  surface  of 
Filter  No.  7  A  almost  invariably  caused  the  appearance  of  JB.  pro- 
digiosua  in  the  eflluent  for  the  three  or  four  days  following. 

The  second  table  shows  the  number  of  bacteria  in  the  effluents  of 
these  two  filters  at  periods  between  scraping,  when  the  filters  were 
operating  at  approximately  the  same  rate,  namely,  5,000,000  gal- 
lons per  acre  daily. 


Kko.  34.]                 FILTBATION   OF   WATER.                         513 

^K      Tabu  akowing  the  Effect  of  Scraping  Filters  Two  Feet  and  Five  Feet  Deep. 
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On  August  1,  fillors  Nas.  43,  44,  45  and  47;  which  oonUinrf, 
when  first  constructed  in  1893,  6  feet  fo  depth  of  ajind,  but  wM 
bad  grown  gnidimlly  shitl lower  hy  th©  removal  of  sand  at  liuiof  of 
scmping,  were  cut  down  to  the  extent  iiccosi^ary  to  aiuse  them  % 
cootttiu  3  foet  in  deptb  of  sand  over  their  under-draios.  On  AtJtgH't 
31,  filters  Noil,  ISA  and  50  were  treated  ia  a  like  manmr.  To 
reduce  them  to  the  required  depth  it  was  necessary  to  renaoi^e  i  fool 
or  more  of  j^und. 

The  purpose  of  thia  reduction  In  depth  was  to  study  and  cximptn 
the  Insults  obtained  from  the  same  til  tens  when  of  difierent  deptk?. 
but  thii*  purpose  wui*  defeated  to  some  extent  by  the  fact  that  in  re- 
mo  ving  so  great  a  depth  of  tilteriDg  material,  which   had  been  reB* 
dered  doubly  eflective  by  the  organic  matter  accumulated  witbiuit, 
we  were  piflotically  establishing  new  filters.     The  results  obtainod 
from  them  therefore  could  not  in  fairness  be  eonipared  with  thei^ 
aults  just  previously  obtained »  when  the  filters  were  of  greater  depth; 
neither  could  they  be  compared  with  results  ohtaioad  during  the  fir^t 
few  months  of  operation  of  these  filters,  as  at  that  time  then?  wu 
practically  no  organic  matter  or  gelatinous  films  upon  the  sand  graim 
while  of  course  on  the  sand  remaining  in  the  titters  after  their  red«t- 
tion  in  depth  these  gelatinous  films  were  present  to  a  considerable 
extent.     It  can  he  said,  however,  that  these  filters,  after  a  period  of 
biological  construction,  gave  nearly  as  great  bacterial  eflBcieocy  uadei 
normal  conditions  of  filtration,  but  were  more  sensitive  to  disturbiag 
influences.     A  fairer  comparison  can  be  made  between  filters  No§, 
4(i  and  47,     Filter  No,  46,  containing  approximately   12  inches  Id 
depth  of  sand  of  an  effective  size  of  0.29  millimeter,  had  a  bacterial 
eflSciency  for  the  year  of  98.95  per  cent.,  with  an  average  rate  of 
filtration  of  4,480,000  gallons  per  acre  daily,  while  Filter  No.  47, 
containing  approximately  60  inches  in  depth  of  sand  of  the  same 
grade  up  to  August  1,  and  after  this  date  86  inches  in  depth  of  sand, 
had  a  bacterial  eflSciency  for  the  year  of  99.38  per  cent.,  with  an 
average  rate  of  filtration  of  6,600,000  gallons  per  acre  daily.     From 
May  1  to  August  1  Filter  No.  46  was  scraped  ten  times  to  remove 
clogging ;  the  depth  of  sand  removed  at  each  scraping  averaged  0.41 
of  an  inch,  and  the  average  number  of  bacteria  per  cubic  centimeter 
in  the  effluent  for  the  twenty-four  hours  following  these  scrapings 
was  209.     Filter  No.  47  was  scraped  thirteen  times  to  remove  clog- 
ging between  May  1  and  August  1 ;  the  depth  of  sand  removed  each 
time  averaged  0.33  of  an  inch,  and  the  average  number  of  bacteria  in 
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each  cubic  centimeter  of  the  effluent  for  the  twenty-four  hours  foU 
[loAvmg  scraping  averaged  86.     These  two  filters  are  of  the  »ame 
Bge. 

ITfie  Effect  of  the  Amount  of  Loss  of  Head  upon  Bacterial  Efficiency, 
It  has  beeo  stated  in  the  last  two  reports  that,  contrary  to  some 

[European  experience^  the  experimental  filters  at  Lawrence  untler 

lordinary  conditions  show  no  diminution  in  the  removal  of  bacteria 
when  the  loss  of  head,  or  measurement  of  the  frictional  resistance 
of  the  sand  of  the  filter  to  the  passage  of  water,  reaches  nearly  or 

[quite  the  total  depth  of  the  filter  (sand  and  water).     The  results 

[obtained  for  18t*5  from  filters  operating  under  normal  conditions 
emphatically  confirm  the  earlier  ones.     In  studying  the  bacterial 

[efficiency  of  the  various  filters  when  their  loss  of  head  was  at  or 
approaching  its  maximum,  occasional  results  can  be  found  giving 

>  slightly  higher  numbers  of  bacteria,  but  generally  not  enough  higher 
to  low^r  the  bacterial  elHciency  of  the  filter  more  than  a  small  frac* 
tion  of  one  percent.  If w^e  take  the  results  obtained  from  filters  Nos. 
3B,  7  A  and  8  A  to  represent  the  results  obtained  by  filters  operat- 
ing under  normal  conditions,  we  learn  the  following  facts  regarding 
this  point;  Filter  No.  3B  was  scraped  ten  times  during  1895  to 
remove  clogging  and  keep  the  rate  to  the  prescribed  limit ;  that  is  to 
say,  the  loss  of  head  reached  its  maximum  ten  times,  but  the  lowest 
bacterial  efficiency  obtained  at  any  time  upon  the  day  immediately 
preceding  scraping  was  99.25  per  cent.  Filter  No,  8  A  was  scraped 
sixteen  times  during  the  year,  and  the  lowest  bacterial  efficiency  ob- 
tained at  any  time  upon  the  day  immediately  preceding  scraping 
was  1*9.22  per  cent.  Filter  No*  7  A  contains  but  2  feet  in  depth  of 
sand  and  w^as  scraped  twelve  times  during  its  period  of  operation  in 
1895,  and  its  lowest  bacterial  efficiency  upon  any  day  immediately 
preceding  scraping  was  98.90  per  cent. 

Effect  of  Fluctuation  in  Mate  upon  Bacterial  Efficiency, 
Under  the  discussion  of  the  bacterial  efficiency  obtained  during 
the  year  by  filters  Nos,  3  B  and  8  A  on  page  50G,  the  poor  results 
obtained  for  a  few  days  in  March,  following  the  increase  of  rate  of 
each  filter  from  1,500,000  to  5,000,000  gallons  per  acre  daily,  has 
been  noted.  At  the  time  when  these  increments  of  rate  were  made 
the  6lters  bad  been  scraped  to  a  depth  of  1  inch  and  then  raked  to 
a  depth  of  1  inch*     This  was  a  combination  of  tactors  well  calcu- 
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lated  to  produce  low  effieiency  and  not  oecess&rj  id  actual  filtratioQ. 
It  has  been  sbowo  by  the  table  on  page  513  that  gcraptng  Filkr 
No.  8  A  bad  Hltle  if  any  effect  upon  its  bacterial  efficieoey,  tud 
many  tbousatid  samples  of  the  effltients  of  iDtermitteDt  filters,  token 
after  flood mg  and  when  the  rates  of  tiltratjon  of  the  filters  w«rt 
slowly  increasing  to  the  tnaximum,  prove  that  rates  may  ^>©  grei% 
increased  without  ditninmhing  bacterial  efficiency ^ 

Violent  fluctuations  of  rate,  either  above  or  below  the  aonnsl^ 
produce  mechanical  disturbances  of  the  filtering  materials  and  di- 
minished bacterial  efficiency  for  periods  more  or  less  proloogedt 

The  following  table  records  some  results  obtained  by  tluetaattQf 
the  rates  of  filtration.  The  number  of  bacteria  j>©r  cubic  centimeter 
in  the  effiuents  before  the  changes  were  made  are  giveo,  togelier 
with  the  maximum  number  found  after  the  change*  Each  set  of 
results  representi*  from  ten  to  twenty  bacterial  analyses  of  sampler 
of  the  eflluent,  most  of  which  were  collected  at  about  the  time  when 
the  water,  which  was  in  the  upper  portion  of  the  filter  wfaeti  the  nU 
was  changed,  wag  tlowing  from  the  filter. 


Summarij  nj  Bmterini  Results  to  »hmf  the  Effed  of  WluctuaHf^g  ihe  Em&  ^ 

FitlrtUion. 
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In  making  these  experiments  the  outlets  of  the  filters  were  io 
aost  instances  opened  quickly  and  allowed  to  remain  open,  but 
occasionally,  as  with  Filter  No*  43  on  November  9,  the  faucet  was 
opened  quickly,  allowed  to  remain  so  for  a  few  minutes  and  then 
dosed  to  its  original  position.  The  experiments  were  all  made 
[during  the  months  of  October  and  November,  and  during  October 
ie  number  of  bacteria  in  the  applied  canal  water  was  unusually 
'high.  On  October  10,  the  day  on  which  the  i*ate  of  Filter  No.  33 
was  first  fluctuated,  as  given  in  the  table,  the  number  of  bacteria  in 
the  applied  canal  water  was  298,000,  and  on  October  9,  the  day  on 
which  the  rate  of  Fitter  No.  48  was  first  fluctuated,  the  number  in 
the  canal  water  was  126,000  per  cubic  centimeter* 

High  Rates  of  Filtration. 

The  longer  the  investigations  upon  water  filtration  have  been  con- 
tinued, the  more  evident  it  has  become  that  entirely  satisfactory 
bacterial  purification  of  water  can  be  obtained  at  rates  of  filtration 
much  greater  than  formerly  supposed*  If  the  results  obtained  at 
the  station  during  the  past  two  or  three  years  have  decided  anything 
they  have  certainly  made  this  point  clear.  It  has  also  been  de- 
cisively settled  that  the  bacterial  efficiency  of  natural  sand  filters 
increases  with  age,  and  that  a  growing  municipality  that  decides  to 
filter  its  water  supply  through  sand  can  reckon  upon  increasing  the 
volume  of  water  filtered  through  a  given  area  of  filter  bed  as  the 
filter  grows  older,  and  obtain  a  bacterial  efficiency  equal  to  that 
obtained  at  the  beginning  of  operation  of  its  filter.  Entirely  satis- 
factory results  were  obtained  daring  1895  from  filters  operating  at 
rates  of  5,000,000  and  even  7,000,000  gallons  per  acre  daily.  The 
results  from  filters  Nos.  3  B  and  8  A  have  been  mentioned  on  pre- 
vious pages,  and  the  avenige  bacterial  efficiency  of  all  the  ti Iters, 
together  with  their  rates  of  operation,  have  been  given  in  the  first 
table  of  this  report. 

Increa»«ing  the  rates  of  individual  filters  from  year  to  year  has  not 
resulted  in  decreased  bacterial  efficiency,  but  the  increase  of  period 
of  service  of  these  filters  has  been  partly  accountable  for  the  entirely 
satisfactory  results  obtained.  An  interesting  experiment  has  been 
made  with  filters  Nos.  48  and  49.  These  two  filters  each  contain 
approximately  5  feet  in  depth  of  sand  of  an  eflective  size  of  0.38 
millimeter  and  were  constructed  at  the  same  time.  During  1894 
and  1895  Filter  No.  49  has  been  operated  at  a  rate  approximately 
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twice  nn  great  a**  the  rate  of  opera tioD  of  Filter  No.  48,  and  "^ 
bacterial  efficiency  of  these  twa  filter*!,  togelher  Tvith  their  ntf  rf 
tiUraUoni  li  gi^en  in  a  txillowjaj^  table.  The  results  are  intere^ 
as  isbowiijt?  thnt  ii  filter  ean  ho  operated  at  a  ratiC  of  more  tin 
U, (MM) ^000  gullon^  per  acre  daily  and  umiuUiii  an  average  bai^etH 
efSciency  of  more  than  \)\f  per  cent. 

There  is  one  instuoce  recorded  which  deser^e^  expl&nitkt 
During  October,  1895,  the  average  oiiuiber  of  bacteria  in  Qi 
elHueiit  of  Filter  No.  49  wae  533.  In  order  to  EnaiDtaiD  the  Mg^ 
rate  of  tiUration  it  was  necessary  to  scrape  this  filter  very  fre^iarmlf 
during  October^  and  as  theoi^erage  number  of  bsicteriti  io  theapplid 
canal  water  wa^  unugualty  high  on  several  occasions,  they  euused  hi^ 
numbers  in  the  etSuent*  For  im^tanee,  on  October  3  there  wtn 
31R,000  bacteria  per  cnbic  centimeter  in  the  applied  water  aod 
2»USt>  in  the  cflbient.  On  October  Si,  lii  and  15  the  Biter  irt» 
scraped,  and  on  these  days  there  were  126,000,  147*000  aod  IIM^' 
bacteria  per  cubic  centimeter  in  the  applied  water  and  1,050,  4,ti3 
and  152  bacteria  per  cubic  centimeter  in  tl^e  etfiiient. 

The  filter  at  thj><  time  wa^  runniog  tit  an  average  rate  of  tiltratkt 
of  nearly  10jOOO,OOt>  gallons  per  acre  daily.  Filter  No.  48,  cipeat- 
inp  at  a  rate  of  5,(H)0,000  gallons  per  acre  daily,  was  much  let* 
aHected  by  these  high  numbers  of  bacteria  in  the  applied  water. 


Table  to  show  the  Relative  Efficiency  of  Filters  operating  at  High^  as  comparti 
with  those  operating  at  Lower,  Bates  of  Filtration. 
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Nearly  all  of  the  filters  have  Ijeen  operated  durinji:  1895  nt  rates 
which  wDuld  have  fortnerly  been  considered  abnormally  high,  but 
the  good  and  unifurni  bacterial  elheiency  obtained  at  these  high  rates 
of  filtration  certainly  go  to  prove  that,  in  estimates  of  the  cost  of 
construction  of  natural  sand  filter  beds,  rates  of  filtration  equal  to 
four  or  five  million  gallons  per  acre  daily  can  be  considered  safe 
with  water  of  about  the  character  of  that  of  the  Merrimack  River. 


^ 


The  Effect  of  the  Method  of  Application  of  Water  to  the  Fillers 
upon  Bacterial  Efficiency, 

There  have  been  in  operation  at  the  station  during  181)5  fourteen 
continuous  and  five  intermittent  water  filters.  To  all  of  these  filters 
Jlerrimack  River  water,  containing  a  large  percentage  of  dissolved 
oxygen,  has  been  applied,  and  none  of  the  filtei*}*  which  have  con- 
tained more  than  12  inches  in  depth  of  filtering  material  and  were  in 
operation  during  1894  have  given  a  bacterial  efficiency  of  less  than 
98.74  per  cent.  The  method  of  operating  the  intermittent  filters 
was  the  same  as  during  1894,  and  as  follows:  at  6.30  a.m.  the  ap- 
plication of  water  was  stopped  and  the  filter  allowed  to  drain  for 
two  hours  from  the  time  when  the  surface  was  first  uncovered ; 
water  was  then  again  applied  and  the  gate  of  the  outlet  pipe  kept 
constantly  open.  Operating  in  this  way,  the  air  drawn  into  the 
tiltcr  while  the  surface  was  uncovered  and  the  filter  was  draining 
was  largely  forced  downward  through  the  outlet  and  much  surface 
disturbance  prevented.  Taking  intermittent  Filter  No.  3  B  and  its 
continuous  mate»  Filter  No.  8  A,  both  of  which  wore  operated 
throughout  the  entire  year,  we  find  that  Filter  No.  8  A  has  given 
the  greatest  bacterial  efficiency.  Upon  a  comparison  of  their  effi- 
ciency during  different  seasons  of  the  year  it  is  found  that  during 
weather  when  the  temperature  of  the  day  is  not,  or  but  slightly, 
below  the  freezing  point,  Filter  No,  3  B  has  given  an  efficiency 
nearly  or  quite  equal  to  Filler  No.  8  A.  During  freezing  weather, 
however,  the  exposure  of  the  surface  of  Filter  No.  3  B  ban  resullcd 
in  decreased  efficiency  at  times. 
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TtMc  KlkowtHg  Comparalive  BaeUriat  EffleUney  of  InlermiUxni  and 
Filters  at  Different  Seasona  of  the  Tear, 
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3feihod  of  Putting  Filiers  into  Operation  after  Scraping. 

It  has  besQ  the  custom  duriDg  the  year,  with  the  large  outdoor 
filters  Nos,  3  B,  7  A  and  8  A,  after  scraping  to  remove  clogging,  lo 
rake  the  surrace  of  the  tilter  to  a  depth  of  1  inch  and  then  fill  tk 
filter  slowly  from  below  with  city  filtered  water.  The  filters  have 
then  been  allowed  to  rest  for  a  number  of  hours  with  their  surhce 
covered  with  water  before  starting  filtering  again.  The  small  iron 
filters,  after  scraping  to  remove  clogging,  have  been  started  withoat 
raking  and  with  canal  water  applied  from  above.  The  better  ba^ 
terial  results  are  obtained  by  the  first  treatment.  Of  the  thirteen 
scrapings  of  Filter  No.  3  B,  ten  had  no  appreciable  effect  upon  the 
number  of  bacteria  in  the  effluent,  and  of  the  seventeen  scrapint^s  of 
Filter  No.  8  A,  sixteen  had  no  appreciable  effect  upon  the  number 
of  bacteria  in  the  effluent. 

On  Oct.  28,  1894,  Filter  No.  3B  was  spaded  over  to  a  depth  of 
about  6  inches  for  experimental  purposes,  and  the  bacterial  results 
following  this  treatment  are  given  in  a  table  in  the  report  of  the 
Board  for  1894,  which  is  here  repeated.  The  filter,  afler  this 
spading  over,  was  started  by  applying  canal  water  from  above. 
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Ba€(eriap€t  Outio  GMtfmlAr  iii  jpimf  of  FiUer  No.  3  B. 
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The  average  nonaber  of  bacteria  in  the  applied  river  water  during 
this  period  was  about  12 ♦000  per  cubic  centimeter. 

On  Oct.  23,  1895,  Filter  No.  BB,  while  operating  at  the  same  rate 
Ed  in  November,  1894,  was  again  spaded  over  to  a  depth  of  6  inches, 
but  was  put  in  operation  after  this  treatment  by  611  ing  it  slowly  from 
below  with  city  filtered  water  and  then  allowing  it  to  stand  with  its 
surface  covered  with  water  for  two  hours  before  again  turning  on  the 
river  water  and  opening  the  outlet  gate.  The  bacterial  results  sub- 
sequent to  this  treatment  are  given  in  the  following  table  :  — 

Ba4iteria  per  Culnc  Centt'rnelcr  in  Effiuent  of  Filter  No,  3  B, 
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Baelerla  Is  the  appllfd  walardtirtng  tbU  period  ateraged  1,000  per  enble  centliiicter. 

Summari/  of  Results  of  Scraping  Water  Filters. 
The  following  table  summarizes  the  results  obtained  during  the 
year  in  regard  to  the  volume  of  water  filtered  between  scrapings, 
and  the  approximate  depths  of  sand  removed  at  each  scraping,  for 
all  filters  whose  depth  remained  practically  the  same  throughout 
their  period  of  operation. 


ChBMICAI.  PUElFICATtON   BT   FILTRATION, 

All  of  the  simpended  organic  mmttcr  io  the  applied  rirer  wmX0  ii 
reoioved  by  filtration  and  a  lai^e  but  Tariable  atnouDt  of  the  solttMi 
oipinie  and  coloring  nuilters.     DnriDg  1804  the  average  remoralof 
color  waB  43  per  eeot.t  of  albmniiioid  ammonia  55   per  ceot.,ifid 
of  oxygen  coasumed  44  per  cent,  of  that  in  the   ao filtered  Menv 
mack  Kiver  water.     These  re^ylta  were  better  than  those  obtaiMd 
during  1893  and  alao  better  than  the  resatts  obtaiDed  during  1$S5, 
aa  shown  by  the  following  table.     A  jtummary  of  this  table  showi 
that  the  fillers  have  removed  dnring  1895*  30  per  cent,  of  the  eokr, 
52  per  ceiit.  of  the   album iaoid   aEDmonia  and  26    per    cent,  of  tk 
oxygen  consumed  in  the  applied  river  waterp     The   better  result? 
obtained  upon  the  removal  of  color  aod  oxygen  e^Ddumed  dono^ 
1894  were  probably  due  to  the  fact  that  at  the  beginning:  of  16^^ 
the  filters  were  filled  to  their  original  height  with  new  sand^  and  tb^ 
experieDce  of  the  station  has  been  that  most  varieties  of  sands  hiT^ 
the  greatest  efficiency  in  i-egard  to  the  removal  of  color  doriog  th* 
beginninsr  of  th<*ir  pf^riod  <^if  u?ie  for  filtration.     The    removal  of 
albuminoid  ammonia  was  practically  the  same  as  during  1894.     The 
results  for  these  two  years  indicate  that  old  filters  are  as  efficient 
as  new  in  removing  that  organic  matter  determined  as  albuminoid 
ammonia.     With  the  applied  Merrimack  River  water,  always  coo- 
taining  a  considerable  percentage  of  dissolved  oxygen,   there  wa^ 
practically  no  difference  during  the  year  between  the    results  ob- 
tained by  intermittent  as  compared  with  continuous  filtration,  and 
dissolved  oxygen  has  invariably  been  present  in  the  efiiuents  of  the 
various  filters,  with  the  exception  of  the  effluent  of  Filter  No.  48, 
during  a  portion  of  September.     This  filter  was  operating  at  this 
time  at  a  rate  of  10,000,000  gallons  per  acre  daily. 
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The   Watei'  taken  Jrorn  the  Merrimack  River  and  applied  to  the 
Experimental  Filters. 

AH  the  water  applied  to  the  filters  during  1895  has  been  Merri- 
mack River  water,  taken  from  the  Essex  Company's  canal.  Daring 
a  large  part  of  the  year  an  abundant  supply  was  obtained  through  a 
12-inch  iron  pipe  connected  with  the  locks  at  the  foot  of  the  canal. 
This  pipe  is  above  the  ground  and  cannot  be  used  during  winter 
weather,  and  for  this  reason  our  supply  of  water  is  more  limited 
during  cold  weather,  when  we  are  dependent  upon  the  water  ob- 
tained through  a  4-inch  pipe  from  the  same  canal. 

The  results  of  the  analyses  of  the  water  as  it  flows  upon  the  filters 
at  the  station  are  given  in  the  next  two  tables ;  the  first  giving  the 
average  daily  results  of  two  or  more  bacterial  determinations  and 
the  second  giving  the  monthly  averages  of  the  chemical  analyses. 
With  the  latter  table  are  given  the  results  of  bacterial  analyses  of 
samples  taken  at  the  same  time  that  the  samples  for  chemical  analy- 
sis were  taken.  Their  average  is  of  course  not  identical  with  the 
average  results  of  the  preceding  table. 
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Monthly  Average*  of  Analyies  of  Canal  Water  {Merrimack  River). 

(Piirta|MrlW,()O0.] 
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Solids  in  (he  River  Water  during  a  Freshet. 

The  followiQg  table  records  the  solids  in  the  water  of  the  Merri- 

Imack  River  in  April,  1895*  during  a  period  of  severe  freshet.     The 

river  water  was  very  turbid,  caused  by  a  large  amount  of  silt  in  sus- 

'  pension  in  it.     The  rapidity  with  which  this  silt  settles  is  shown  by 

I  the  determinations  of  the  solids,  as  given  in  the  table,  aflter  the  water 

[had  been  allowed  to  stand  in  a  gallon  bottle  for  twenty-four  hours, 

and  also  by  allowing  the  water  to  stand  in  a  6-foot  tube  for  different 

periods,  as  given  in  the  table. 

The  total  solids  in  the  water  on  April  16  were  111  parts  per 
100/100  parts,  and  samples  were  taken  from  the  river  daily  until 
April  25,  when  the  water  had  returned  to  very  nearly  its  normal 
condition. 
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Application  of  Macillus  Jt^rodiyiofsus, 

Bacillus  prodigiosus  has  been  applied,  together  with  the  river 
water  from  the  canal,  to  filters  3  B,  7  A,  8  A,  43,  44,  45,  48,  49,  62, 
63  and  64  at  different  periods  from  March  to  November.  The  gen- 
eral plan  of  the  experiments  has  been  the  same  as  in  previous  years 
(see  annual  report  of  the  Board  for  1892,  page  529),  except  that 
the  germ  has  been  applied  in  smaller  numbers.  A  pure  culture  of 
B.  prodigiosus  has  been  obtained  by  inoculation  and  growth  for 
four  days  at  20°  C.  in  a  solution  of  one-tenth  per  cent,  peptone  and 
two-tenths  per  cent,  glucose  in  city  water.  This  mixture  has  been 
applied  to  the  filters  in  the  proportion  of  1  part  mixture  to  170,000 
parts  of  water,  at  intervals  of  one  hour  for  ten  hours  a  day  and  six 
days  in  a  week. 

Numerous  examinations  have  been  made  at  frequent  intervals  to 
determine  whether  or  not  this  germ  passed  through  the  filters. 

In  order  to  strengthen  the  regular  method  of  determination  a  num- 
ber of  tests  were  made  (by  using  a  large  roll- tube)  by  which  50 
cubic  centimeters  of  effluent  could  be  examined  at  a  time.  It  is 
interesting  to  note  that  in  no  single  instance  in  which  the  effluent 


No.  34,] 


FILTRATION  OF   WATER. 


529 


of  Filter  No.  8  A  was  examined  by  this  method  did  a  single  B*  pro- 
digiosus  appear. 

In  the  next  tiihle  are  given  the  average  numbers  of  ^,  j^ra^ZiV/io^w^ 
per  cubic  centimeter  in  the  applied  water  for  ten  hours  during  each 
day  that  this  germ  was  applied  to  the  filters. 


Average  Number  per  Cubic  Centimeter  of  Bacillus  Prodigiosus  in  Applied  Biver 
Water  for  Ten  Hours  Daily,  1895. 
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Detailed  Accoukt  of  the  Work  of  tub  Several  W^t 

FtLTEHS   [N   I895» 

P  The  remaioder  of  ibis  report  upan  water  Gltration  contains  ■  bns  | 
account  of  the  coOBtruction  and  operation  of  each  filter,  the  bvc 
reeulta  of  daily  bacterial  atialyses  and  the  mouthly  avemges  of  < 
ical  analyseg,  together  with  the  average  bacterial  results  of  ^mpbl 
taken  at  the  same  time  the  satnpleg  for  chemical  aoalysea  were  lAkftl 
The  daily  bacterial  reeulte  are  made  up  by  averaging  the  results  t^I 
sevora]  daily  analyses  in  the  <^aaa  nf  fi Iters  Nos,  3  D,  7  A  and  ^L 

All  the  in-door  filters  were  ns  previously  given,  notoptr^l 

ated  from  Dec.  I,  1894^  until  the  spr  ng  of  1895,  and  all  the  filte:^ 
were  at  times  gubjccted  to  treatment     ot  necessarily  a  part  of  fiiL>| 
tion. 

Filler  'J3\ 

This  intermittent  tilter  was  atartei  Sept,  28,  1S93,  and  contmil 
60  inches  in  depth  of  i<aiid  of  an  eiieetive  size  of  0.23  millimdir. 
The  history  of  thia  filter  up  to  Jan,  1,  1895,  has  been  published  i 
the  annual  reports  of  the  Board.  Ita  history  during  1895  eontaiiiel 
the  following  principal  points. 

In  order  to  prevent  the  upper  layers  of  sand  from  freezing  dmiaf 
the  period  of  intermittent  operation,  the  gate  in  the  canal  water  pipt 
was  closed  at  5  a.m*     As  a  result  of  thig  procedure  the  surfac^of 
the  sand  became  and  remained  uncovered  for  two  hours  during  the 
warmest  part  of  the  day-     From  Dec.  29,  1894,  to  March  8,  1895, 
the  prescribed  rate  of  filtration  was  1,500,000  gallons  per  acre  dtily 
On  March   11  this  rate  was  increased  to  5^000,000  gallons.    Thi 
fitter  continued  in  operation  at  this  rate  until  November  24 ^  when 
the  rate  was  decreased  to  1,500,000  gallons  per  acre   daily.    Od 
Sundays  and  on  days  following  scrapings  the  filter  ran  continuonsljr. 
As  the  water  in  the  feed-pipe  froze,  the  gate  on  the  outlet  was  closed 
and  the  surface  of  the  sand  remained  uncovered  with  water  from 
February  6  to  13.     High  water  in  the  river  made  it  necessary  to 
shut  the  valve  again  from  April  11  to  13,  and  from  April  14  to  19, 
though  the  surface  of  the  sand  was  covered  with  water.     The  river 
silt  was  scraped  from  the  surface  April  20,  and  city  water  applied 
slowly  from  below  on  the  22d.     After  the  surface  became  covered 
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ie  filter  was  allowed  to  stand  full  of  water  for  forty -eight  hours, 

ad  started  at  the  usual  rate  April  28*     On  account  of  low  water  in 

1©  canal  the  gate  on  the  outlet  remained  closed,  and  the  surface  of 

;he  sand  covered  with  water  on  the  following  dates :  March  10,  30» 

"aLpril  27,  May  5,  June  8,  16,  23,  July  0,  13,  21,  25,  August  3,  Sep- 

;ember  22,  28  and  November  23,  for  periods  varying  from  twelve 

^O  thirty-six  hours. 

A  short  trap  was  attached  to  the  outlet^  hut  the  lower  foot  of  sand 
was  not  saturated.     In  order  to  remove  clogging  the  titter  was  titled 
with  city  water  from  below  on  December  'Ziji  and  the  surface  was 
^raked  to  a  depth  of  1  inch  on  January  8.     To  remove  clogging  more 
^efficiently  the  filter  was  scraped  as  follows:    1  inch  of  sand  was 
removed  on  March  9  and  26;  J  inch  (approximately)  of  sand  was 
*  removed  on  June  25,  July  31,  August  26,  October  1,  16,  23,  Nov- 
ember 7  aod  18.     After  scraping,  the  filter  was,  on  each  occasion, 
raked  to  a  depth  of  1  inch,  except  oo  October  23,  when  it  was  spaded 
to  a  depth  of  6  inches.     On  March  29  the  filter  was  restored  to  its 
i  original    height  with  new  sand,  after   scraping*      Before   applying 
J  canal  water  the  filter  was  filled  with  city  (filtered)  water  slowly  from 
J.  below  after  scraping  and  allowed  to  stand  for  several  hours. 

A  solution  seeded  with  Bacillus  prodiniosns  was  mixed  with  the 
applied  caoal  water,  in  the  ratio  of  1  part  to  170,000  parts,  for  ten 
hours  a  day,  from  March  11  to  April  10,  and  from  September  2  to 
November  21.  Four  samples  of  effluent  collected  at  different  hours 
each  day  (excepting  Sunday)  have  been  analyzed*  Averages  of 
these  analyses,  calculated  for  twenty*four-honr  periods,  are  given 
in  the  followiDg  table  ;  — 
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MonOUy  Average*  of  Analytea  of  E_ffluerU  of  Filter  No.  3  B. 

[P«na  p«r  1M,(M0.] 
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Filter  No.  7  A. 

I  This  continuous  filter  was  started  July  20,  1894,  aod  contained 
24  inches  ia  depth  of  eiind  of  an  efiective  size  of  0*26  millimeter. 
Its  hisstory  for  the  year  1894  has  been  published  in  the  annual  report 
of  the  Board.  The  principal  features  in  the  history  of  the  filter 
during  1895  are  as  follows:  — 

After  draining,  the  filter  Tvent  out  of  operation  for  the  winter  on 
December  28,  1894.  On  March  24,  1895,  it  was  tilled  slowly  from 
below  with  city  (filtered)  water  and  allowed  to  stand  for  thirty-six 
hours.  March  20  the  filter  began  to  filter  canal  water  continuously 
at  a  prescribed  rate  of  2,000,000  gallons  per  acre  daily.  This  rate 
was  increased  permanently,  on  May  1,  to  5,000,000  gallons.  July 
1,  for  a  period  of  sixteen  hours,  the  filter  ran  at  a  rate  of  5,250»000 
gallons.  A  trap  was  attached  to  the  filter  so  that  the  point  of  deliv- 
ery was  nearly  opposite  to  the  outlet.  Owing  to  high  water  the 
gat©  on  the  outlet  remained  closed  from  April  10  to  13,  and  the 
surface  of  the  sand  covered  with  water.     The  gate  was  opened  April 
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la  and  remained  open  lor  tfairty-four  hours,  but  was  cloeed  igiiDi 
conaequfioce  of  high  wflter.  On  April  19  the  ^ate  was  opened  al 
the  filter  allowed  to  drnin  tint  it  the  24th,  Several  i  aches  of  rirfjic 
were  scraped  from  the  surface  on  the  20th.  City  (filteren])  wiiir 
was  applied  slowly  from  below  on  April  24 ^  uotll  it  covemi  tti 
surface  of  the  eand,  Haviog  stood  full  of  w^ater  over  night,  i 
filter  again  went  into  operation  on  April  25  at  the  prescribed  nit 
(5,000,000  gallons  per  acre  daily).  In  consequeoce  of  low  wits 
In  tbe  canal  the  gate  on  the  outlet  remained  closed^  and  the  surbi^ 
of  the  sand  covered  with  water,  for  periods  varying  from  eighi  % 
twenty-seven  hours,  on  the  following  dates :  March  30,  April  ii, 
May  bt  Jud©  8,  16,  28^  July  6,  13,  21,  August  3  and  NoRit 
ber  23. 

In   order  to  remove  clogging  at  the  surface,   one-balf  ta  bd 
(approximately)  of  ©and  was  removed  from  the  surface  of  the  filte  I 
by  scraping  on  May  16,  June  4,  26,  July  17,  August  7,  27,  Septal- 
ber  7,  26,  October  12,  23,  November  12  and  23.     After  scnpinSj 
the  filter  was  raked  to  a  depth  of  1  inch,  and  then  filled  slowly  wM 
city  (filtered)  water  from  below.     After  filling  with  city  water  aud 
before  turning  on  the  canal  water  the  filter  was  allowed  to  stand  fct 
a  period  Viiring  from  eight  to  eightGcn  hoitrs.     Attention  is  called 
to  the  fact  that  this  filter  was  scraped  frequently  to  remove  clo<yoriag 
during  1895,  instead  of  being  simply  raked,  as   in    1894.     After 
draining,  the  filter  went  out  of  operation  November  25. 
.   To  test  the  bacterial  eflSciency  of  the  filter  four  samples  of  effluent 
have  been  collected  daily  at  diflferent  hours  (Sundays  excepted)  and 
analyzed.     Averages  of  these  hourly  samples,  calculated    for  the 
whole  period  of  twenty-four  hours,  are  given  in  the  record  of  daily 
analyses  in  the  following  table.     A  solution  seeded   with  BaciRu^ 
prodigiosus  was  applied  to  the  filter  in  the  ratio  of  1  part  to  17O,00Ci 
of  the  applied  canal  water  from  August  20  to  November  19.     A  few 
of  these  organisms  appeared  in  the  efSiuent  occasionally,  as  indicated 
in  the  table. 
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Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filler 

No.  7  A,  1896. 
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Monthly  Average  of  Awaytet  qf  Effluent  of  FiUer  No.  7  A^ 

[Pferti  per  IIW,DOO.] 
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This  contmuous  fitter  was  BlartGd  Sept-  26,  180S,  and  contaiDed  ^0 
inches  in  depth  of  sand  of  an  effective  size  of  0.23  millimeter.  The 
history  of  this  filter  up  to  Jan.  1,  1895,  has  been  published  in  pre- 
vious reports  of  the  Board.  The  principal  features  in  its  historj- 
during  1895  are  presented  in  the  following  paragraphs. 

From  Dec.  29,  1894,  to  March  11,  1895,  the  prescribed  rate  of 
filtration  was  1,500,000  gallons  per  acre  daily.  On  March  12  the 
rate  was  increased  to  5,000,000  gallons.  The  filter  continued  in 
operation  at  this  rate  until  November  25,  when  the  rate  was  decreased 
to  2,000,000  gallons  per  acre  daily.  A  trap  was  attached  to  the 
outlet.  On  January  31  the  feed-pipe  froze,  and  the  filter  remaioed 
out  of  service,  with  the  surface  of  the  sand  uncovered  with  water, 
from  February  1  to  6.  On  the  7th,  city  (filtered)  water  was  applied 
from  below  until  the  surface  became  covered.  After  standing  full 
of  water  over  night  the  filter  was  started  February  8.  Owing  to 
high  water  in  the  river  the  filter  remained  out  of  regular  service 
from  April  10  to  13,  the  surface  of  the  sand  being  covered  with 
water.  The  outlet  was  opened  on  the  13th  and  remained  open 
for  thirty-four  hours.     The  filter  was  drained  on  the  19th  ;  the  river 


Jo.  34.] 


FILTRATION  OF  WATER. 


637 


iilt  was  removed  on  the  20th  ;  city  water  applied  from  below  on  the 
[Slat  until  the  surface  was  covered  and  the  filler  was  then  allowed 
to  rest  until  the  26th.  In  consequence  of  low  water  in  the  canal  the 
Igate  on  the  outlet  remained  closed  and  the  surface  covered  with 
[water  on  March  30,  April  27,  May  5,  June  8,  16,  23,  July  6,  13, 
]21,  25,  August  3,  28,  September  23,  28  and  November  22,  for 
■periods  varying  from  eight  to  thirty-six  hours. 

In  order  to  remove  clogging,  1  inch  of  sand  was  scraped  from  the 
[surface  of  the  filter  on  January  25,  March  11  and  27. 

After  scraping  on  March  27  the  filter  was  restored  to  its  original 
depth  with  fresh  sand.  One-half  an  inch  (approximately)  of  mind 
was  removed  by  scraping  on  May  9,  23,  June  11,  29,  July  lt>,  Au- 
gust 2,  20,  September  2,  18,  October  4,  17,  28,  November  12  and 
December  18,  After  scraping,  the  filter  was  raked  1  inch  deep, 
filled  slowly  with  city  (filtered)  water  from  below,  and  allowed  to 
stand  with  the  surface  covered  by  water,  for  periods  varying  from 
nine  to  thirty-four  hours.  On  May  9,  for  purposes  of  experiment, 
the  filter  was  filled  with  canal  water  from  alKjve  after  scraping*  As 
the  i^urface  was  found  to  be  uncovered  on  Februury  1,  6,  September 
22  and  December  IG,  city  water  was  applied  from  below  and  the 
filter  allowed  to  stand  full  of  water  for  several  hours.  On  Novem- 
ber 10  the  surface  of  the  filter  w^as  spaded  6  inches  deep. 

A  solution  seeded  with  Bacillus  jyrodigwsus  was  mixed  with  the 
applied  canal  water  in  the  ratio  of  1  to  170,000  parts  for  ten  hours 
a  day  (excepting  Sundays)  from  March  11  to  April  10  and  from 
May  6  to  November  19 ;  and  in  the  proportion  of  1  part  to  85,000 
parts  from  November  21  to  December  1.  Several  samples  were 
collected  for  bacterial  analyses  daily  (excepting  Sundays)  from  the 
etlluent.  Averages  of  these  determinations,  calculated  for  twenty- 
four-hour  periods,  will  be  found  in  the  record  of  daily  analyses  in 
the  following  table ;  — 


538 


STATE  BOAKD  OF  HEALTH. 


[Pub, 


00 


^ 
(% 


I 

I 

I 


-S 

^ 


I 


I 


•«»*-ar« 


-fin^j  a 


»a  o-^o  I  0  90009  looooof   i*^  >    I    i   •   •   i 


-lilEn^J  'S 


aftW^ 


ooooo  t  oooov«o  I  ooooeo  loooo^oi    loevo 


I  «fi«*S5  l^g;«5;»^x  ifr*«M» 


S2|i-»-a  *  SC^SaS  *  *fl'**S3  *  SS5S*25 


(»tPom  *a 


t  00900^  I  0999  O9t9o«ooa  i»49'0^^<a  to  f 


'^*s2''s  **•:::**?; '•na»-s"  ';ssiisiss  *a 


-i»rt«»a  H 


999    i  999999    I  9  9  009  9   I  O  9  9  Ot  O  9     |  1^  O  ^  ^  G»  9 


^        v|4«»PVi|  i4if  9    I  9n9M*0    IMj  V*9»-M  I  99*49  jA  4    t    O  ^  »- ^  9  4 


-ms«u  a 


■wwm 


999   »99    t909000    I  OOO'OOO   I  O  ^  ^  ^  49  ^    *  ^^^O 


«?:S  ■S;S'S::82t5*S«a32S*S&^8ltS  'SS" 


9  I  990009  I  009900  I  009999  f  O  O  9  o  o  9>  |  | 


;;*ftrii»8*5S:^d9E;?$« assists  'S^^SflS  •  > 


t  I  1  t  909099  »  099909  I  9999  9  a»  I  ^^  O' O  O  9' 


•  =  ft3  •  9^  — l^*-*  »  •p-^92'*'^  *«^Pfc09«l  •^«9— abO 

P^lVtSI^    r^w«r*-*r«M   «-i.r«i*^«**r^   ^^^n^i^iSir^    ■!  vl «« St  9 


-i»m^   ^ 


«liltt**40  I  999  I  J  I  I  I  I  I  I  I  I  I  i  t  I  I  •  I  4  f 


-*»»*<tl  H 


}  I  I  I  I  I  9^9*»iF^9  I  »«i^9^«*0  »  «<-»  •   I  OC*  I 


*«|i«P>ti    13^  *SSS£8!:  *g|||g|  *g^S§S8  *^:S  I  <  82 


'Xivnjq^j: 


s*^^s*ii|-s^»9$*sst£^s*sti%2(a  •  •  i 


?s^^^ii  '^ssgjesss'sgssisii's^aitfeti  '3S^« 


j     ^^^-^^^^'m'^g^^^^^^^^^g^^^^gg^^^^^ 


1 


lUo.  34.] 


FILTRATION  OF   WATER. 


539 


Monthly  Averaget  of  Amlytet  of  Effluent  of  FiUer  No.  8  A. 

[Parts  [wr  100^000.] 
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Filler  iVo.  18  A. 

ThiB  intermittent  filter,  20  inches  in  diameter,  was  started  Sept. 
17|  1889,  ttod  contained  62  inches  in  depth  of  sand  of  an  effective 
size  of  0.48  Diillimeter.  The  history  of  this  filter  up  to  Dec,  31, 
1894,  has  been  published  in  previous  reports  of  the  Board.  The 
principal  points  in  its  history  during  1895  are  as  follows  :  — 

From  Dec.  1,  1894,  to  April  30,  1895,  the  filter  was  not  oper- 
ated. On  May  1,  after  having  been  filled  slowly  from  below  with 
city  (filtered)  water,  it  was  put  in  operation  at  a  prescribed  rate  of 
5,700,000  gallons  per  acre  daily.  The  depth  erf  sand  in  the  tilt^ar  was 
59  inches.  The  period  of  intermittent  operation  was  arranged  in 
such  a  manner  that  the  surface  remained  uncovered  for  two  hours  dur- 
ing the  day,  excepting  on  Sundays,  when  the  filter  ran  continuously. 
A  trap  wa«  attached  to  the  outlet  in  such  a  manner  that  the  point  of 
discharge  was  a  little  below  the  outlet  and  the  lower  layers  of  the 
fitter  w^ere  not  kept  saturated.  Owing  to  a  stoppage  in  the  canal 
water  pipe  the  surface  of  the  filter  was  found  to  be  uncovered,  and  no 
ellluent  running,  on  ilay  25,  June  17  and  July  26.  In  consequence 
of  low  water  the  filter  was  not  in  operation  from  fifteen  to  twenty 
hours  on  June  8,  July  6,  13,  August  3,  September  22  and  28,  Dur- 
ing these  periodii  the  surface  of  the  sand  remained  covered  with  water. 
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In  order  to  remove  clogging,  the  filter  was  scraped  bm  follovi: 
Juu0  24,  0Jj3  ineb  in  depth  of  sand  was  removed  ;  August  Ifi,  OJI 
inch;  August  3L  enough  ^iind  was  removed  to  reduce  the  total  i^pk 
of  filtering  materiiil  to  3  feet;  November  5,  0.73  iach-  This  fihir 
was  Dol  raked  and  filled  with  citj  water  frona  below »  bb  Id  tin 
ca<«e  of  No.  BB^  but,  as  in  the  caies  of  the  otber  small  filler 
canal  water  was  applied  from  above  after  temping.  On  Septamkr 
13  the  rate  of  filtration  was  ductnati'd  by  closing  th©  gate  h  tii 
outlet  for  a  minute  and  then  opening  it  quickly  to  the  u^tml  ()okt 
Ou  November  2  and  22  the  rate  was  fluctuated  by  throwing  the  ptt 
wido  open  for  oue  minute  and  then  reduciog  the  rata  quicklj  to  tht 
original  rate. 

A  Mdution  seeded  with  Bacillua  prodiffiosus  was  mixed  with  lie 
applied  canal  water,  in  the  ratio  of  1  part  to  170,000  parts,  for  U& 
houfti  a  day,  from  November  lil  to  23.  Samples  of  tbe  effluiit 
were  analysed  daily  (excepting  Sundays  and  on  certain  other  oe» 
sions),  and  the  record  of  these  daily  bacterial  analyses  will  be  found 
in  the  following  table :  — 
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Monthly  Averoffet  ofAtialyses  of  Effluent  of  Fitter  No,  ISA. 
[Fkria  par  1M,«M.] 
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Filter  JSTo.  33  A. 

This  continiiotts  filter  was  started  April  28,  1892,  and  contained 
no  inches  in  depth  of  sand  of  an  effective  size  of  0.14  millimeter. 
The  history  of  the  filler  up  to  Dec.  ^l,  1894,  has  heen  puhllslied  in 
previous  reports  of  the  Board.  The  principal  points  for  the  year 
1895  are  as  follows  :  — 

From  Dec.  1»  1B94,  to  April  BO,  1895t  the  filter  was  not  in 
operation.  On  May  1,  1895,  with  a  depth  of  sand  of  58  inches, 
after  having  l)€en  tilled  slowly  with  city  (filtered)  water  from  below, 
the  filter  was  put  in  operation  at  a  prescribed  rate  of  2,000,000 
gallons  per  acre  daily.  A  trap  was  attached  to  the  outlet.  Owing 
to  low  water  in  the  canal  the  filter  was^  not  in  operation  from  twenty- 
four  to  thirty-nine  hours  on  June  8,  July  6,  13,  August  3,  September 
22  and  28.  For  purposes  of  experiment  the  gate  on  the  outlet  pip© 
was  closed  for  one  minute  and  then  opened  to  the  original  point  on 
Septemlier  13,  October  3  and  4.  On  October  10  the  gate  was 
thrown  wide  open  for  one  minute  and  then  closed  to  the  usual  point. 
The  surface  of  the  filter  was  scraped  to  remove  clogging  as  fi^lluws : 
on  June  24,  0.27  inch  in  depth  of  sand  was  removed  from  the  sur- 
face ;  July  6,  0.24  inch ;  July  31,  0.26  inch  ;  August  Ifi,  0.21)  inch ; 
August  30,  0.30  inch;  Septeniber  21,  0,39  inch  ;  October  11,  0.27 
inch;  October  24,  0.39  inch;  and  November  19,  0*33  inch.  After 
scraping,  ihi^s  filter  was  raked  and  filled  with  canal  w^ater  from  above 
and  put  in  operation  at  once,  A  record  of  the  daily  (excepting 
Sundays)  bacterial  analyses  will  be  found  in  the  following  table :  — 
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Monthly  Averages  of  AtuUyses  of  Effluent  of  FiUer  No.  33  A. 

[ParU  per  100,000.] 
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i^^iV^  JVb.  38. 

This  continuous  filter  was  started  on  April  28,  1892,  and  con- 
tained 24  inches  in  depth  of  sand  of  an  effective  size  of  0.20  milli- 
meter. The  history  of  the  filter  up  to  Dec.  81 ,  1894,  has  been 
published  in  previous  reports  of  the  Board.  The  principal  points 
in  its  history  during  1895  are  as  follows ;  — 

The  depth  of  sand  in  the  filter  on  Jan.  1,  1895,  was  18  inches. 
From  Dec.  1,  1894,  to  April  30,  1895,  the  filter  was  not  in  opera- 
tion. On  May  1,  1895,  after  having  been  filled  slowly  with  city 
(filtered)  water  from  below,  the  filter  was  put  in  operation  at  a  pre- 
scribed rate  of  1,000,000  gallons  per  acre  daily.  A  trap  was 
attached  to  the  outlet.  Owing  to  low  water  in  the  canal  the  filter 
was  not  in  operation,  for  periods  varying  from  thirty-four  to  thirty- 
nine  hours,  on  June  8,  July  6,  13  and  August  3.  The  filter  was 
allowed  to  stand  full  of  water  during  these  periods.  In  order  to 
remove  clogging  the  surface  of  the  filter  was  scraped  as  follows: 
on  July  31,  0.31  inch  of  sand  was  removed,  and  on  August  21,  1 
inch  of  sand  was  removed  to  show  the  effect  of  deep  scraping. 
After  scraping,  the  filter  was  not  raked,  but  filled  with  canal  water 
from  above  and  put  into  operation  at  once.  A  sample  of  the  effluent 
was  collected  daily  (excepting  Sundays)  for  bacterial  analysis  and 
the  results  are  recorded  in  the  following  table :  — 
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MmUhlt/  Averages  of  Analyses  of  Effluent  of  Filler  No,  88. 
[Part*  p«r  loo.ooo.] 
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Filter  No.  41. 

This  intcrmitteDt  filter  was  started  on  May  9,  1892»and  contained 
[60  int^hos  in  depth  of  sand  of  an  efleclive  size  of  0,14  millimeter. 
Its  history  up  to  Dec,  31,  1894,  has  been  published  in  previous 
aport^  of  the  Board,      The  principal  points  in  it8  history  during 
{1895  arc  as  follows  : — 

The  depth  of  sand  on  Jan.  1,  1895,  amounted  to  58  inches*     From 
)ec.  1»  1894,  to  April  30,  1895,  the  fitter  was  not  in  operation. 
lOn  May  1,  1H95,  after  having  been  filled  slowly  with  city  (filtered) 
[water  from  below,  the  filter  was  put  in  operation,  filtering  caoal  water 
[fit  a  rate  of  2,000,000  gallons  per  acre  daily.     From  that  date  until 
[November  23  the  surface  remained  uncovered  for  two  hours  during 
leach  day,  excepting  Sunda3^s,  when  the  filter  ran  continuously.     A 
rap  attached  t<i  the  outlet  prevented  air  from  passing  into  the  filter  at 
that  point.     Owing  to  low  water  in  the  canal  the  gate  on  the  outlet 
remained  closed  and  the  surface  of  the  sand  covered  with  water  on 
June  8,  July  6,  13  and  August  3,  for  periods  varying  from  thirty- 
three  to  thirty-nine  hours.     The  surface  of  the  filter  was  scraped  in 
order  to  remove  clogging  as  follows  :  on  June  4,  0.38  inch  of  sand  was 
removed;  on  June  18,  0,23  inch;  on  June  27,  0.33  inch;  on  July 
10,  0.43  inch;  on  July  22,  0.37  inch ;  on  July  30,  0.45  inch ;  and 
on  August  16,  0.39  inch.     After  scraping,  the  filter  was  not  raked 
nor  filled  with  city  filtered  water  from  below,  but  canal  water  was 
applied  at  the  surface.     A  record  of  daily  (excepting  Sundays)  bac- 
terial analyses  of  the  effluent  will  be  found  in  the  following  table  :  — 
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Monthly  Averagts  of  Analyses  of  Effluent  of  Filter  No.  41. 

[Purti  per  lOO.OOO.J 
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FiUtT  Ko.  42. 

This  contiououa  filter  wia  started  Oct.  29,  1892,  and  cotitained 

jlO  inches  in  depth  of  sand  of  an  eSectire  size  of  0.20  milliDietar. 

[The  history  of  the  filter  up  to  Dec.  11,  1894,  has  l)oen  publUhed  io 

i  previous  reports  of  the  Boards     Its  history  during  liS95  contains 

the  following  puints  :  — 

From  Dec,  1,  18114,  to  April  30,  1895,  the  filter  was  not  in  oper- 
lation.  On  May  1,  1895,  with  only  about  7  inches  of  fine  sand,  after 
Ihftving  been  tilled  slowly  from  below  with  city  (filtered)  water,  fil- 
tration of  canal  water  at  a  prescribed  rate  of  5^000,000  gollons  per 
acre  daily  was  begun.  A  short  trap  attached  to  the  outlet  prevented 
air  from  entering  the  filter  at  that  point.  Owing  to  low  water  in  the 
canal  the  gate  at  the  outlet  remained  closed  and  the  surface  of  the  sand 
covered  with  water  on  June  8,  July  6,  13,  August  3,  and  September 
22  and  28,  for  periods  varying  from  thirty -three  to  thirty-nine  hours. 
The  filter  was  scraped  to  remove  clogging  as  follows  :  May  11,  0.27 
inch  of  sand  was  removed  ;  May  17,  0.21  inch  ;  May  23,  0.32  inch  ; 
May  2*J,  0.29  inch;  June  3,  0.30  inch;  June  21,  0.30  inch;  June 

24,  0.27  inch;  June  27,  0.21  inch;  June  29,  0.34  inch;  July  3, 
0.27  inch;  July  9,0.29  inch;  July  13,0.24  inch;  July  22,0.33 
inch  ;  July  26,  0.32  inch  ;  July  30,  0.24  inch  ;  August  2,  0.30  inch  ; 
August  7,  0.24  inch  ;  August  13,  0.24  inch  ;  August  21,  1.3ij  inches  ; 
August  2t),  0.30  inch;  August  31,0.26  inch;  September  7,  0.35 
inch  ;  September  13, 0.28  inch  ;  September  18,  0.24  inch  ;  September 

25,  0.24  inch  ;  October  !»  0  J7  inch  ;  October  11, 0.24  inch  ;  October 
15,0.20  inch;  October  19,  0.30  inch;  October  26,  0.26  inch; 
November  1,  0.30  inch  ;  and  November  11,  0.32  inch.  The  surface 
was  not  raked  after  scraping  and  the  filter  was  usually  tilled  with 
canal  water  from  above ;  but  on  October  1  city  water  was  applied 
from  below. 
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This,  in  conjunctioD  with  the  coDditioQ  prodaced  by  the  fn 
lonipiugt  which  had  reduced  the  Sue  sand  to  Uie  uoder*diii&aii 
creaied  the  numher  of  bactf  ria  m  the  effluent  from  that  tittie  on* 

This  13  niado  evident  iu  tho  folio wiog  pecord  of  daily  (ejtc 
Sunduyi»  luid  on  mrtnm  0€eat»iciii8  when  a  iiiimpl0   wat  nol 
bicteml  analyses  of  the  effluent:  — 

Amra^t  Pailtf  Numifer  of  Mad^Ha  per  Cu^k  Cmlim&ier  in   Effiumd  §fl 

No.  42,  ISUG. 
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Monthly  Averages  of  AnalyHa  of  EffluetU  of  Filler  No,  42. 

[ParU  per  100,1X10.) 
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^  FUter  No.  43. 

H  This  contitmous  filter  was  started  oo  May  30,  1893,  and  contained 
HSO  inches  io  depth  of  sand  of  an  effective  size  of  0.2G  millimeter* 
^Rhe  history  of  the  filter  np  to  Dec.  31,  1B94^  has  been  published  in 
Kprevious  reports  of  the  Board*  Its  history  for  18^5  contains  the 
■followini::  principal  points:  — 

r  From  Dec.  1,  181^4,  to  April  30,  1895,  the  filter  was  not  in 
operation.  On  May  1,  1895,  with  a  depth  of  fine  sand  equnl  to  57 
inches,  and  after  having  been  filled  slowly  from  below  with  city 
(filtered)  water,  the  filter  began  to  filter  canal  water  at  a  prescribed 
rate  of  5,000,000  gallons  per  acre  daily.  A  bbort  trap  attached 
to  the  outlet  prevented  air  from  entering  the  filter  at  that  point. 
Owing  to  low  water  in  the  canal  the  gate  on  the  outlet  remained 
closed  and  the  surface  of  the  sand  covered  with  water  on  June  8, 
July  <^,  13,  August  3,  and  September  22  and  2S^  for  periods  vary- 
ing from  twenty-four  to  thirty-nine  hours.  In  order  to  remove 
clogging  the  surface  was  scraped  as  follows:  on  June  19,  0.20  inch 
of  sand  was  removed;  on  June  27,  0.60  inch  j  on  July  29,  0.38 
inch;  on  August  1,  enough  sand  was  removed  to  reduce  the  total 
depth  of  filtering  material  to  36  inches;  on  August  27,  0,53  inch; 
on  Septeral>er  9,  0.50  inch  ;  on  Septemlier  20,  0.45  inch ;  on  Octo- 
ber 3,  0.39  inch;  on  October  16,  0.47  inch;  on  October  25,  0.49 
inch;  on  November  7,  0.42  inch;  on  November  19,  0.49  inch. 
The  surface  was  not  raked  after  scraping  and  the  filter  was  usu- 
ally filled  with  canal  water  from  above,  but  on  August  1,  October 
25  and  November  7,  city  (filtered)  water  was  applied  below. 
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The  rate  of  fittration  was  fltictuftted  a.s  follows  :  on  Septem^ieT: 

and  ;UI  the  gate  od  the  outlet  was  clomd  far  ono   mfnuto  and  iim 

opened  tti  tlm  usual  point;  on  October  7  the  gate   was  Ihmwn  »ufc 

open  for  om  minute  and  then  cloi^cd  to  the  ustiat  point. 

A  ra<!ord  of  the  daily  (excepting  SurKliiys  iiutl  on  certttin  elk 

day  a)  bncterlrtl  analyse  of  the  etlluent  will  be  foutid  io  the  folW 

ing  table.     It  should  be  noted  that,  of  tho  mixture  of  JiacSIm  pr^^ 

dirjimm  which  was  iipplied  to  the  filter  id  the    mtio  of  1  part  i 

uDlutiuii  hi  17i),0()0  pjirta  of  applied  water,  a  few  colls  oc^aaiofiilk 

appeared  in  the  effluent. 

Artmgt  Daily  Number  of  Bm^ria  per  Cubic  Cenlimeler  in  EJfueni  of  Air 

M.  43, 1895. 
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Monthly  Average*  of  Analysea  of  Effluent  of  Filter  No.  43, 
[P»rt»  per  ]oo,ooa.] 
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Filter  m.  44. 

This  continuous  filter  was  started  May  20»  1893,  and  contained 
60  iDches  in  depth  of  sand  of  an  effective  size  of  0.29  millimeter. 
The  history  of  this  filter  up  to  Dec.  31,  1894,  has  been  published  in 
previous  reports  of  the  Board.  Its  history  during  14595  contains 
the  following  principal  points  :  — 

From  Dec.  1,  1804,  to  April  30,  189f>,  the  filter  was  not  operated. 
On  May  1,  1895,  with  a  depth  of  sand  equal  to  52  inches,  after 
having  been  filled  slowly  from  below  with  city  water,  filtration  of 
canal  water  was  begun  at  a  prescribed  rate  of  7,000,000  gallons  per 
acre  daily.  A  short  trap  attached  to  the  outlet  prevented  air  from 
entering  at  that  point.  Owing  to  low  water  in  the  canal  the  gate  on 
the  outlet  remained  closed  and  the  surface  of  the  sand  covered  with 
water  on  May  5,  18»  June  8^  July  6,  13,  and  August  3,  for  periods 
varying  from  seven  to  thirty-nine  hours.  In  order  to  remove 
clogging,  the  surface  was  scraped  as  follows :  May  25,  0.40  inch  of 
sand  was  removed;  June  12,  0  31  inch;  June  29,  0.48  inch;  June 
22,  0  22  inch;  July  5,  l.Ofi  incbes ;  July  ir>,  0.36  inch;  July  22, 
0.26  inch:  July  26,  0.44  inch;  July  31,  0.34  inch;  on  August  1, 
enough  sand  was  removed  to  reduce  the  depth  of  filtering  materia! 
to  36  inches;  on  August  21,  0.40  inch;  on  August  28,  0.45  inch. 
The  surface  was  not  raked  after  scraping  and  the  filter  was  tilled 
usually  with  canal  water  from  above,  but  on  July  31  city  (filtered) 
w^ater  was  applied  below  until  the  surface  of  the  sand  was  covered 
with  water  before  canal  water  was  applied. 
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BuciHuH proiUgioBUM  mixtum  vim  applied  to  this  filter  from, 
9  to  22  ill  rl»e  proportion  of  I  part  mlution    in    170,000  iMrt!<| 
applied    water,     A  record   of  th€   daily    (exe€<ptirtg   Siiodip! 
ci?rtfiii3  other  days)  bacterial  aniily»e«  of  tb©  eUluent  winb«faai| 
iQ  the  folluwifig  talkie  *  — 

Avtroge  DuUy  Number  of  BmitHtt  per  Duhk  thniifneier  in  ^fflW€S9i  i 

Nq.  44,  2893. 
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Monthly  Averages  of  Analyses  of  Effluent  of  Filler  No, 

[P»rt»  t»t  100,000.] 
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This  intermittent  6lter  was  started  July  10,  1893 »  and  contained 

IBO  inches  in  depth  of  sand  of  an  effective  size  of  0.23  millimeter. 

[The  history  of  this  filter  up  to  Dec.  31,  1894,  has  been  published  in 

previous  reports  of  the  Board.     Its  history  during  1895  contains 

ktiie  following  principal  points  :  — 

From  Dec,  1,  1894,  to  April  30,  1895,  the  filter  was  not  in  opem- 
Ition.    On  May  1, 1895,  with  a  depth  of  sand  of  57  inches,  after  having 
{been  filled  with  city  (filtered)  water  from  below >  the  filter  began 
[to  filter  canal  water  at  a  prescribed  rate  of  5,000,000  gallons  per 
[acre  daily.     The  period  of  intermittent  operation  was  arranged  in 
f0iicb  a  manner  that  the  surface  of  the  sand  remained  uncovered  for 
two  hours  during  the  day,  excepting  on  Sundays,  when  the  filter  ran 
continuously,      A  trap  attached  to  the  outlet  prevented  air  from 
entering  at  that  point*     On  May  25  a  stoppage  in  the  pipe  cut  off 
the  applied  water,  and  the  surface  remained  uncovered  for  twentj^- 
seven  hours.     Owing  to  low  water  in  the  canal  the  gate  on  the  out- 
let remained  closed  and  the  surface  of  the  sand  covered  with  water 
on  the  following  dates :  May  5,  June  8,  July  6,  13,  August  3,  Se}> 
teml)er  22  and  28,  for  periods  varying  from  twenty-four  to  thirty- 
nine  hours.     In  order  to  remove  clogging  the  surface  was  scraped 
as  follows :  on  May  29,  0.36  inch  of  sand  was  removed ;  June  14, 
0.42  inch;  June  25,  0.52  inch;  July  5,  0.46  inch;  July  22,  0.36 
inch  ;  July  29,  0*32  inch;  on  August  I,  enough  sand  was  removed 
to  reduce  the  filtering  material  to  30  inches ;  August  30,  O.GO  inch ; 
September  20,  0.60  inch;    October   15,  0.54   inch;    November  1, 
0.42  inch ;    November  19,  0.44  inch.     The  surface  was  not  raked 
after  scraping,  and  the  filter  was  filled  immediately  with  canal  water 
from  above. 
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Monlhiif  Averages  of  Analyses  of  Effluent  of  FiUer  No, 

[PifU  p«r  100,000,] 
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This  iDiermittent  filter  was  started  Sept,  9,  1893,  and  coDtatDed 
60  inches  in  depth  of  sand  of  an  efleetive  size  of  0.29  tnillimeter. 
Its  history  up  to  Dec,  31,  1894^  has  been  published  in  previous  re- 
ports of  the  Board.  The  history  of  the  filter  during  1895  contains 
the  following  principal  points  :  — 

From  Dec*  1,  1894,  to  April  30,  1895,  the  filter  was  not  in 
operation.  On  May  1,  1895,  with  a  depth  of  sand  of  51  inches, 
after  having  been  filled  slowlj^  from  below  with  city  water,  filtra- 
tion of  canal  water  was  begun  at  a  rate  of  7,000,000  gallons  per 
acre  daily.  The  period  of  intermittent  operation  was  arranged 
in  such  a  manner  that  the  surfuce  remained  uncovered  for  two 
boura  during  the  day.  A  trap  attached  to  the  outlet  of  the 
filter  prevented  air  from  entering  at  that  point.  Owing  to  low 
water  in  the  canal  the  gate  on  the  outlet  remained  closed  on  the 
following  dates:  June  8,  July  6,  13  and  August  3,  for  periods 
varying  from  thirty*three  to  thirty-nine  hours.  In  order  to  re- 
move clogging  the  surface  was  scraped  as  follows :  on  May  17, 
0.30  inch  of  sand  was  removed;  on  May  30,  0.45  inch;  June  8, 
0.35  inch;  June  19,  0.30  inch;  June  21,  0,44  inch;  June  25, 
0,37  inch;  on  June  29,  0.32  inch;  July  2,  0.31  inch;  July  6, 
0.30  inch;  July  11,  0.28  inch;  July  17,  0.29  inch;  July  24,  0,37 
inch;  July  27,0,24  inch;  on  August  1  the  filtering  material  was 
reduced  to  36  inches  in  depth;  August  16,  0,34  inch;  August  27, 
0,48  inch*  After  scraping,  the  surface  was  not  raked,  but  canal 
water  was  applied  immediately  from  above.     On  July  29  the  filter 
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The  rate  of  filtration  was  fluctuated  as  foUowg  :   on  September  U 
the  gate  on  the  outlet  was  closed  for  one  minute  and  then  opened  l>  | 
the  usual  point ;  on  October  9  the  gate  waa  thrown  wide  open,  td 
on  October  16,  21  >  26,  the  gate  was  opened  a  littl©  wider  than  urjJ 
for  one  minute  and  then  dosed  to  the  usual  point. 

In  order  to  test  the  bacterial  efficiency  of  the  filter  a  soktici 
seeded  with  Bacillus  prodigiosus  was  mixed  with  the  applied  cifial 
water  in  the  ratio  of  1  part  to  170,000  parts,  for  ten  hours  a  dsr. 
from  June  10  to  November  23.  A  record  of  the  daily  (exceptla; 
Sundays  and  on  certain  other  occasions)  bacterial  analyses  ^iU  h 
found  in  the  following  table  :  — 

Average  Daily  Number  of  BucUria  per  Vufnc  Centimeter  in  Mfflueni  of  f^ 

No,  48, 1895. 
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Monthly  Averages  of  Analyiea  of  Effluent  of  Filter  No,  43. 

[Fktta  per  100,000.] 
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HlDcbes  in  depth  of  sand  ot  an  effective  size  of  0,38  millimeter.  The 
Hbiatory  of  the  filter  up  to  Dec*  31,  1894,  baa  been  publiflhed  in  pre- 
HviouB  reports  of  the  Board.  Its  history  duriog  1895  contains  the 
■  following  principal  points  :  — 

"  From  Dec,  1,  1894,  to  May  15,  1895,  the  filter  was  not  in  opera- 
tion. On  May  16,  1895,  it  was  filled  slowly  from  below  with  city 
(filtered)  water  and  allowed  to  stiind  over  night.  On  May  17,  with 
66  inches  in  depth  of  sand  it  began  to  filter  city  (filtered)  water 
[continuously  at  a  rate  of  10,000,000  gallons  per  acre  daily.  June 
1 17  the  city  water  was  shut  off  and  canal  water  applied  regularly 
until  November  23,  when  the  city  water  was  turned  on  again  for 
Lone  week.     A  short  trap  attached  to  the  outlet  prevented  air  from 


atering  at  this  point.  The  surface  of  the  sand  beciime  uncovered 
[on  5Iay  21,  therefore  the  filter  was  filled  from  above,  the  gates 
I  closed  and  the  filter  allowed  to  rest  for  fourteen  hours*  On  account 
of  low  water  in  the  canal  the  gate  on  the  outlet  remained  closed  and 
the  surface  of  the  sand  covered  with  water  on  the  follow^ing  dates : 
June  8,  July  6,  13,  August  3,  Septemher  22  and  28,  for  periods 
varying  from  twenty- four  to  forty  hours.  In  order  to  remove  clog- 
ging the  surface  of  the  filter  was  scraped  as  follows :  on  June  30, 
0<45  inch  of  sand  was  removed ;  July  13,  0,52  inch ;  July  22, 
0.44  inch;  July  27,  0*38  inch  j  July  30,  0.41  inch;  August  3, 
0.47  inch ;  August  9,  0.54  inch ;  August  14,  0.39  inch  ;  August 
21,  0.34  inch;  August  23,  0,37  inch;  September  5,  0.44  inchi 
September   9,  0.47   inch;    September  12,  0.68  inch;    September 
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25,  0.42  inch;  S^plciuWr  80,  0.32  inch;  October  9,  0A%  iod 
October  II,  0,20  inch  j  October  15,  0,27  inch;  October  24jfi 
inch;  October  30^0.68  inch;  November  2»  0.63  inch;  Nofate 
5,  0.68  inch;  November  9,  0.24  inch;  ood  November  19,  (d 
inch.  After  scraping,  the  filter  waa  not  raked,  and  canal  vife 
was  applied  above  inimediately.  On  November  9  the  sar&eeii 
dug  over  6  inches,  and  on  November  18,  aft«r  filling  froni  ik*^ 
with  canal  water,  the  filter  stood  for  an  honr,  after  scraping,  beix^ 
being  put  into  operfttionp 

Tlie  rate  of  filtration  was  fluctuated  m  follows  :  on  Septembirll 
the  gate  was  opened  a  little  wider  than  usual,  and  on  October  S!  tfe 
gate  was  thrown  wide  open  for  one  minute  and  then  closed  t^  (it 
usual  point.  A  solution  seeded  with  £,  prodigiosus  was  appM 
as  in  the  case  of  Filter  No.  48. 

A  record  of  the  daily  (excepting  Sundays  and  on  certain  otk 
occasions)  bacterial  analyses  will  be  found  in  the  following  table :- 


Average  Daily  Number  of  Bacteria  per  Cubic  CenHmeUr  in  Ej^uent  ^/  ^ 

No.  49, 1893. 
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MorUMy  Averages  of  Analyses  of  Effluent  of  FiUer  No.  49. 

[Futa  p«r  100,000.] 
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This  eoQtiEuotis  filter  was  started  Jtily  23,  1894,  and  contained  60 
inches  in  depth  of  sand  of  an  effective  size  of  0*48  millimeter.     The 

[llistory  of  the  filter  up  to  Dec,  31,  1894,  has  been  published  in  pre- 

iTious  reports  of  the  Board.     Its  history  duriog  1895  contains  the 

[following  principal  points  :  — 

From  Dec.  1,   1894,  to  April  30,  1895,  the  filter  was  not  in 

[operation.  On  May  1,  1895,  with  a  depth  of  58  inches,  after  having 
been  filled  slowly  from  l>elow  with  city  water,  this  filter  began  to 

[filter  canal  water  coDtiniiously  at  a  preecribed  rate  of  5,000,000  gal- 

[lons  per  acre  daily.  A  trap  attached  to  the  outlet  of  the  filter  pre- 
vented air  from  entering  at  that  point.  Owing  to  a  stoppage  in  the 
feed-pipe  on  May  25,  the  surface  of  the  sand  tocame  uncovered,  and 
the  filter  was  not  in  operation  for  twenty-six  hours.     On  account 

'  of  low  water  in  the  canal  the  gate  on  the  outlet  was  closed,  though 
the  surface  remained  covered  with  water,  on  the  following  dates : 

I  June  8,  July  6,  13,  August  3,  September  22  and  28,  for  periods  vary- 
ing from  twenty-four  to  thirty- nine  hours.  In  order  to  remove 
clogging  the  surface  of  the  sand  was  scraped  as  follows :  on  June 
18,  0.41  inch  of  sand  was  removed;  on  July  18,  0.47  inch;  July 
fc  27,  0*47  inch;  August  21,  0Ji3  inch;  on  August  31  enough  sand 
^  was  removed  to  reduce  the  depth  of  filtering  material  to  36  inches ; 
October  15,  0*42  inch;  November  7,  0.70  inch<  After  scraping, 
the  filter  was  not  raked,  and  canal  water  was  applied  above,  except 
on  October  15,  when  the  filter  was  filled  slowly  with  city  water  from 
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below.    On  October  7  the  rate  of  filtration  was  fl  actuated  bj  * 
the  gato  DO  the  outlet  for  ooe  minute  and  then  openiog  the 
abruptly  to  the  usual  point.     A  record  of  the  daily  (exceptiii|S 
da3^3  and  on  certjiin  other  occasioDs)  bacterial  analyses  will  be  I 
in  the  tbUowing  table:  — 


Average  Dailtf  Number  of  Eacttria  per  CuHs  Ceniimeler  in  EfflwmM  if  I 

No.50,lS$5. 
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This  continuous  filter  was  started  Sept.  2,  1895,  and  contained  48 
inches  in  depth  of  sand  of  an  effective  size  of  0.40  millimeter.  The 
history  of  this  filter  during  1895  coo  tains  the  followiog  principal 
points :  — 

The  sand  for  this  filter  was  obtained  from  the  beach  at  Plum 
(Island  on  the  sea  coast  20  miles  from  Lawrence.  Canal  water  was 
[  applied  slowly  from  above  until  it  covered  the  surface  of  the  sand. 
[The  filter  then  stood  full  of  water  for  forty-eight  hours,  and  started, 
on  September  2,  to  filter  canal  water  continuously  at  a  prescribed 
rate  of  5,000,000  gallons  per  aero  daily.  A  trap  attached  to  the 
outlet  prevented  air  from  entering  at  this  point.  Owing  to  low  water 
in  the  canal  the  gate  on  the  outlet  remained  closed  and  the  surface 
of  the  sand  covered  with  water  on  September  22  and  28  for  twenty- 
four  and  thirty-three  hours,  respectively.  In  order  to  remove  clog- 
ging the  surface  of  the  sand  was  scraped  as  follows :  on  October  2, 
0,30  inch  of  sand  was  removed;  October  24,  0.50  inch  ;  November 
9,  0,47  inch;  and  on  Novemt>er  19,  0,41  inch.  After  scraping,  the 
surface  was  not  raked.  On  October  2  and  24  the  filter  was  filled 
slowly  from  below  with  city  water »  but  on  November  9  and  19  canal 
water  was  applied  above,  immediately  after  scraping. 

On  September  19  the  rate  was  fluctuated  by  closing  the  valve  on 
the  outlet  for  one  minute  and  then  opening  the  valve  suddenly  to 
the  usual  point.     On  October  VJ  the  rate  was  fluctuated  by  throw- 
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ing  the  valve  wide  open  for  a  miiiiitD  and  then  closing  it  ui 
usual  point. 

A  iolution  seeded  with  /?.  prodi^ftomw  was  tnixed  witJi  Umi 
canal  water  in  the  ratio  of  1  part  to  nO,OOOt  for  ten  bautti 
from  September  26  to  Novemlier  23, 

When  the  filter  w*ent  out  of  oiHmition  od  Nov.  23>  1895,  tbii 
was  thrown  wide  open  aud  the  sand  allowed  to  draia. 

A  record  of  the  daily  (excepting  Sundays   and   on   somt 
oocaaions)  bacterial  analyses  will  be  foand  In  the  following  taWit- 
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Monthly  Averaget  of  Analyses  of  Effluent  of  Filter  No.  63, 

[Part*  per  100,000.] 
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Filler  No.  63. 

This  continuous  filter  was  started  Sept.  2,  1895,  and  contained 
24  inches  in  depth  of  sand  of  an  eflective  size  of  0.16  millimeter. 
The  history  of  its  construction  and  operation  during  1895  is  as 
rfollows :  —  • 

After  removing  the  sand  from  Filter  No,  38,  without  disturbing 
the  under-drainsj  2  feet  of  Berkshire  sand — a  white,  sharp,  pure 
quartz  sand,  such  as  is  used  in  the  maoufacture  of  glass  —  was  put 
into  the  filter  dry.  Canal  water  was  then  applied  from  above  until 
the  surface  of  the  s^und  was  covered.  Having  stood  full  of  water 
for  forty-six  hours  the  filter  began,  on  September  2,  to  filter  canal 
water  continuously  at  a  prescribed  rate  of  5,000,000  gallons  per 
acre  daily,  A  trap  attached  to  the  outlet  prevented  air  from  entering 
at  that  point.  Owing  to  low  water  in  the  canal  the  gate  on  the  outlet 
remained  closed,  and  the  surface  of  the  sand  covered  with  water  on 
September  22  and  28,  for  periods  varying  from  twenty-four  to 
thirty-three  hours.  On  September  21  the  filter  drained  until  the 
surface  of  the  sand  almost  became  uncovered.  In  order  to  remove 
clogging  the  surface  of  the  sand  was  scraped  as  follows :  on  Sep- 
tember 12,  0,39  inch  of  sand  was  removed ;  on  September  19,  0,32 
inch;  October  2,  0.28  inch;  October  9,  0.2ti  inch;  October  16, 
0.36  inch;  October  19,  0.34  inch;  October  28,  0.33  inch;  Novem- 
ber 2,  0.28  inch;  November  7,  0.40  inch;  November  16,  0.49 
inch;  November  19,  0.34  inch.  After  scraping,  the  filter  w^as 
not  raked,  and  canal  water  was  applied  above  immediately,  except 
on  October  9,  wben  the  filter  was  filled  slowly  from  below  with 
city  water.  On  Novemhei*  9  the  rate  was  fluctuated  by  opening  the 
faucet  for  one  minute^  so  that  the  normal  rate  was  doubled, 
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A  solution  84^eded  with  B.  prodigiomis  was  triiJEecl  with  ib^wpm 
canal  water  in  the  proportioD  of  1  part  to  170t000«  for  10  bool 
a  day  (exceptiDg  Sundays  aod  on  some  other  occasioo^),  im\ 
September  26  to  November  23*  Oo  the  latter  date  the  &lim  i 
out  of  operation  for  the  year.  It  was  allowed  to  flraiD  and  tbeitt'l 
let  remained  open  duntig  the  wioler. 

A  record  of  the  daily  (excepting  on  Sundays  and  on  certain  o6el 
occasions)  bacterial  aoalysea  will  be  found  in  the  following  table: 
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Monthly  Averages  of  Analyses  of  Effluent  of  Filter  No,  63. 

[Parts  per  100,000.] 
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Filter  JVb.  64. 

his  continuous  filter  was  started  Sept.  2,  1895,  and  contained  12 
inches  in  depth  of  sund  of  ao  effective  size  of  0.1*5  millinietcr.  The 
method  of  coDstruction  and  the  history  of  this  filter  duriDg  1895  is 
as  follows  ;  —  ' 

After  renioving  the  sand  from  Filter  No.  46,  without  disturbing 
the  under-drains,  1  foot  of  Berkshire  sand  —  similar  to  that  already 
described  under  Filter  No.  03  —  was  pot  into  the  filter  dry.  Canal 
water  was  then  apj>tied  from  above  until  the  surface  of  the  sand  was 
covered.  Having  stood  full  of  water  for  forty-six  hours,  the  filter 
began  to  filter  canal  water  continuously,  on  September  2,  at  a  pre- 
scrilK'd  rate  of  5,00<),000  gallons  per  acre  daily.  A  trap  attached  to 
the  outlet  prevented  air  from  entering  at  that  point.  Owing  to  low 
water  in  the  canal  the  filter  remained  closed  and  the  surface  of  the 
snnd  covered  wilh  water,  on  the  following  dates;  September  22  for 
twcnty-ftuir  hours  and  September  28  for  thirty-three  hours.  In 
order  to  remove  clogging  the  surface  of  the  sand  was  scraped  as  fol- 
lows :  on  September  10,  0.2fi  inch  of  sand  was  removed  ;  September 
Id,  0.30  inch  ;  September  21,  0.2B  inch;  September  2>*^,  0.35  inch; 
Octob^^r  5,  0.27  inch  ;  October  11,  0.26  inch  ;  Ottober  26,  0.32  inch  ; 
October  17,0.42  inch;  October  21,  0.28  inch;  October  26,  0.26 
inch;  November  1^0.34  inch;  November  5,0.31  inch;  November 
9,0.35  inch ;  November  15,  0,34  inch ;  and  November  19,  0.34  inch. 
After  scraping,  the  surface  was  not  raked  but  canal  water  applied 
from  above  immediately. 

On  October  29  the  rate  was  tluctuated  by  increasing  it  for  one 
minute  from  5»000,000  to  7,500,000  gallons  per  acre  daily.  On 
November  23  the  filter  was  shut  off  for  the  winter,  and  the  gate  on 
the  outlet  left  open  to  allow  the  filter  to  drain* 

A  solution  seeded  wilh  Bacillus  prodifjiosns  was  mixed  with  the 
applied  canal  water  in  the  ratio  of  I  part  to  170,000  parts,  for  ten 
hours  a  day  (excepting  Sundays  and  on  some  other  occasions), 
from  September  26  to  November  23. 

A  record  of  the  daily  bacterial  analyses  (excepting  on  Sundays 
and  on  certain  other  days)  will  be  found  in  the  following  table ;  — 
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Average  Daily  Kumier  of  Bacteria  per  Cubic  Centimeter  in  S^uent  «/  h.-. 

No.  64,  IS95. 
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Monthly  Averages  of  Analyses  of  Effluent  of  Filter  No,  64, 

[Parts  per  100,000.] 
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Lawrence  City  Filter, 

^      The  filter  of  the  water  supply  system  of  the  city  of  Lawrence  is 

^  2»5  acres  io  area,  was  first  put  in  operation  Sept,  20*  1893,  and 

»  its  construction  and  action  was  described  in  the  report  of  the  State 

^  Board  of  Health  for  that  year.     From  the  date  of  start! n^j  this  filter 

up  to  the  present  time  it  has  been  in  continuous  use,  and  not  once 

has  the  unfiltcred  river  water  entered  the  reservoir  or  the  service 

pipes  of  the  city  water  supply. 

The  average  bacterial  efficiency  of  the  filter  for  the  entire  year 
has  always  been  about  99  per  cent.,  but  varies  with  different  seasons, 
being  considerably  greater  in  summer  than  in  winter.  The  most  im- 
portant reason  for  the  lower  bacterial  etficiency  in  winter  is  that, 
contrary  to  the  advice  of  the  designer,  the  filter  remains  uncovered 
and  unprotected  from  the  severe  cold  of  the  winters  of  the  climate 
of  Lawrence*  In  consequence  of  this  a  thick  coating  of  ice  forms 
upon  the  filter,  and,  to  enable  the  surface  of  the  filter  to  be  cleaned 
of  clogged  and  dirty  sand,  and  thus  kept  in  ojieration,  this  layer 
of  ice>  sometimes  approximating  2  feet  in  thickness,  has  to  be 
removed.  Its  removal  is  slowly  accomijlished  tty  the  city  laliorera 
and  the  surface  of  the  filter  very  much  disturbed  during  the  process. 
With  the  force  employed  the  removal  of  the  main  body  of  the 
ice  is  so  slowly  accomplished  that  in  order  to  get  a  sufficient  daily 
volume  of  water  through  the  filter,  it  is  necessary  to  fre<|yently 
stop  removing  the  thick  ice  and  remove  the  newly  formed  ice  and 
scrape  the  beds  just  previously  scraped.  With  these  conditions 
abnormal  and  unnecessary  results  are  obtained.  That  is  to  say, 
as  a  result  of  this  management,  a  small  poition  of  the  filter  is,  for 
weeks  at  a  time,  filtering  a  very  large  proportion  of  the  water 
pumped.  The  surface  of  the  filter  is  divided  by  drains  and  eleva- 
tions of  its  surface  into  thirty-three  sections  or  beds,  and  between 
December  11  and  April  10  the  first  two  beds  {beginning  at  the  end 
of  the  filter  nearest  the  pumping  house)  were  scraped  and  raked 
eight  times,  the  next  eighteen  beds  five  and  one-half  times  and  the 
remaining  thirteen  beds  two  and  one-half  times,  and  these  last  were 
not  scraped  at  all  during  January  and  February. 

This  method  of  operation  is  unfavorable  to  obtaining  efficient 
filtration,  and  if  the  filter  remains  uncovered  it  will  be  necessary  to 
remove  the  ice  with  sufficient  rapidity  to  clean  all  of  the  beds 
monthly  and  to  avoid  repeated  scraping  of  the  same  beds  and  the 


an  STATE  BOABD  OF  HEAJLTH*  [PqIuL^. 
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wtm  of  lht«  filit'r  fit  A  vi^ry  high  rute. 
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Ug  Averages  of  Analtftet  of  the  Merrimack  River  Water  a$  U  Jlctot  upon  the 
Lawrence  City  Filler. 
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Rcmrvoir. 


[r*fu  i?«f 

100,0004 

1 

AJtItUNtA. 

, 

^jt«<.t«&^  &« 

jt 

1 

3 

1 

r 

1 

^%Bvmm<nD^ 

1 

1 

1  !§•£». 

1 

1 

JttBi»rfi 

i& 

M  1 

.0092 

.OQM 

^&m 

.31 

.0»O 

.0000 

.» 

t..* 

ftVniBry, 

M 

*« 

,0100 

.0090 

,0086 

.aa 

.oiio 

.oodo 

^ 

tA 

Mmfth,    .       - 

as 

aa 

.Olt* 

.oton 

.OOM 

>I3 

.0470 

.OCMM^ 

.10 

3.1 

i^pnu    .     . 

10 

.r 

MU 

MW 

.0(»0 

.m 

.0*70 

.0000 

'      .3S 

*4 

Umj,       . 

M 

.13 

.0032 

.nsm 

.OOM 

.10 

.II400 

-moo 

»3» 

1«I 

JoMp        , 

as 

-ai 

.oo» 

.008U 

,00T» 

.» 

.OilO 

.OiWI 

.sr 

S.f 

Mr,    . 

71 

.«? 

.oora 

.wm 

*009t 

.38 

.0400 

.0001 

.« 

lA 

i 

ABin*t,  *       . 

18 

.» 

.OOAO 

.OOUI 

.0019 

.» 

.OSSO  j 

.0003 

,» 

lA 

£ 

B*p\*mUT, 

68 

.20 

.0a3& 

,m% 

.0004 

*n 

.0380 

.ooos 

-11 

2,1      1 

OetoWr« 

H 

.3A 

.0020 

.007T 

.0073 

,a» 

.0*90 

.O09t 

.IT 

t.4;  » 

^^^^F^WiBWf 

441 

^M 

.0010  < 

.01*4 

.0117 

.»R 

Mm 

.0000 

.m 

...j» 

Bewraber, 

U 

M 

.0018 

.0101 

-00*7 

.21 

.o»ai> 

-ar 

t,tja 

Monthlif  AvtTQ^e^  of  Analyses  of  Water  from  a  Tap  tU  the  Lawrtnce  CU^  ifaH 

[Put!  iwr  lOO.OtiO.} 


iTenpfls^ 
titni. 

1 

1        ASMOVtA. 

j 

Krf»l>6KB  AB 

1  ■ 

1 

1= 

tSM* 

i 

i 

1 

1 

1  ~ 

Janaary, 

87 

.81 

.0071 

.0086 

.81 

.0840 

.0001 

.28 

2.4 

1« 

February, 

38 

.88 

.0082 

.0088 

.82 

.0410 

.0001 

.28 

2.4 

IM 

March,  . 

89 

.82 

.0006 

.0086 

.36 

.0480 

.0000 

.89 

2.6 

IN 

April,    . 

41 

.86 

.0064 

.0004 

.22 

.0460 

.0000 

.31 

2.3 

9S 

May,      . 

67 

.82 

.0010 

.0080 

.20 

.0470 

.0000 

.26 

1.7 

in 

Jane,     . 

04 

.20 

.0000 

.0081 

.24 

.0420 

.0000 

.26 

2.2 

€4 

July,      . 

00 

.24 

.0016 

.0081 

.20 

.0480 

.0000 

.10 

2.3 

&e 

August, 

70 

.26 

.0011 

.0078 

.81 

.0800 

.0000 

.18 

2.4 

55 

September, 

65 

.21 

.0012 

.0071 

.81 

.0300 

.0000 

.IT 

2.4 

50 

October, 

67 

.22 

.0016 

.0076 

.20 

.0400 

.0000 

.16 

2.4 

61 

November,    . 

47 

.62 

.0048 

.0118 

.26 

.0360 

.0000 

.38 

2.6 

50 

December,    . 

41 

.61 

.0060 

.0001 

.21 

.0360 

.0001 

.37 

2.1 

62 

lUo.  34.] 


FILTRATION  OF  WATER. 


575 


[Monthly  Averaffes  of  Analyses  of  Water  from  a  Tap  at  the  Lawrence  Experiment 

Station. 
[FmU  per  IM.Hjoa.] 


F 

tur« 

1 

Amtonu, 

1 

NlTftoaity  Ai 

ll 

i 

1 

t 

4 

III 

I            IMft. 

i 

} 

1 

5S 

1 

?Mtt«ry. 

m 

.as 

.ooia 

.00«l  1 

.81 

.0«0 

.0003 

.28 

100 

2.6 

m 

Nbrttify, 

sa 

.ss 

.OOM 

.0079 

.33 

,0^ 

.0000 

.27 

80 

2.8 

107 

Ufth,    . 

;      40 

.33 

.OOSI 

.0090 

.8ft 

.0470 

.0000 

.28 

81 

2,6 

110 

April,     . 

41 

.8« 

.D04fi 

.OOOf 

.23 

.0430 

.0000 

,81 

8t 

9.2 

88 

>*«y.     ^ 

U 

.80 

.0006 

.0084 

.30 

.04*0 

.0000 

.28 

07 

1.7 

108 

Juoe, 

aa 

.ar 

.0008 

.OOTS 

.97 

.0460 

.0000 

.34 

56 

2.3 

76 

July.       . 

M 

.21 

,«m 

.00T8 

.20 

.0420 

.0000 

.18 

58 

2.2 

85 

Ao«uit,  . 

70 

.IT 

.0003 

.0090 

.32 

.0390 

.0000 

.17 

51 

2.4 

4« 

6«pterober, 

OT 

.IT 

.00(« 

.0052 

.at 

.0380 

.0000 

.16 

51 

2.4 

58 

October, . 

6S 

.» 

.0001 

.0053 

.27 

.0410 

.0000 

.16 

78 

2.8 

40 

NoToml»erp 

4« 

.AO 

.00:5 

.one 

.25 

.0360 

.0000 

.38 

lUO 

2.2 

47 

46 

.49 

.0021 

.9091 

.21 

.03€0 

.0000 

.38 

U 

2,2 

47 

Daittf  Bacterial  ResuUs,  Lawrence  City  Water, 

[Bftettrtn  p«r  Cable  Centlmettr,] 


m  rttTMWO  WAtWl  rWJK 

Condition 
of 

Lqm 

of 

Dati-WM. 

W»ur. 

Filter.    ■ 

BvKrvoIr 
Otiitrt. 

Tup  nt 
CiUUAlL 

Trtp«t 

Kapcrimfut 

ttUtlaii. 

Surface 

wbtn 

Pumptwrr* 

Stopped. 

Fwt. 

November  11, 

8,800 

40 

10 

1        ^1 

82 

Drained. 

12. 

0.400 

16 

87 

10 

27 

DfKlMd. 

13,         , 

4,100 

82 

40 

87 

40 

Dniaed. 

14» 

8,200 

42 

9» 

81 

98 

Dndoed. 

15. 

11,600 

6T 

49 

38 

88 

Covered. 

Ifl, 

IMW 

81 

81 

40 

63 

Covered. 

17» 

- 

* 

- 

- 

* 

- 

n. 

11,000 

T4 

52 

01 

M 

Covf'red. 

10, 

10,600 

70 

108 

02 

80 

Covered. 

20. 

8,700 

76 

46 

42 

80 

Ootered. 

21. 

14,000 

84 

40 

88 

61 

Dratoed. 

^ 

10,900 

130 

68 

60 

80 

Covered. 

«, 

18,000 

120 

06 

74 

81 

Covered. 

24. 

- 

- 

- 

- 

- 

' 

7\ 

4,900 

TO 

68 

61 

40 

Covered. 

2fl, 

8,800 

60 

as 

87 

67 

Dr&Laed. 

27, 

6,»00 

40 

to 

83 

76 

Dnlned. 

», 

- 

<- 

- 

" 

- 

Drained. 

», 

8,800 

» 

40 

42 

88 

Draliied. 

80, 

10,100 

78 

80 

74 

05 

Drmtoed. 

Baihj  Tkuiimal  BemiUit,  Lmmremt  (7%  TFofer  — CiJialiiiafA 


|9I  ratMiD  W*fi:i  rjio« 

CSimdltiin 

'             of 

im 

I^^tK-lMS- 

City 

UttUtt 

Tup  it 

1 1     eiioppi4. 

fdL 

I>ce«iiib«r  1,   .       . 

- 

* 

- 

- 

- 

Di«Afi«<i. 

- 

»,   - 

ft,MCI 

SI 

IT 

at 

S8 

C<nvred, 

a 

S,  .        . 

l,0OD 

u 

£1 

m 

«1 

1   OrmlOMl 

w 

4»  . 

1^ 

67 

m 

44 

m 

1     Onrfnd. 

u 

e>  < 

1,10a 

4» 

iS 

ftft 

41 

ODT#f«d, 

%M 

e.  * 

ll,(KKf 

t« 

43 

5ft 

46 

U 

T,  * 

M<» 

»T 

« 

ia 

«t 

Cav<>red. 

u 

i.  . 

- 

- 

- 

- 

- 

* 

t.  . 

%m  \ 

11 

so 

47 

»T 

CtaTwed* 

w 

10,  • 

a,ioo 

m 

41 

^ 

4T 

C^Trf^. 

1^1 

u,  . 

4^ 

M 

M 

00 

40 

DraloAd. 

u 

n,  • 

8,400 

N 

SS 

«0 

%M 

Gov«r«d. 

u 

It, . 

tm 

lit 

71 

37 

4t 

Covered. 

14 

K.  * 

MW 

tto 

«i 

hi 

&l 

C€»Tervil. 

- 

u,  . 

7,aM 

■m 

TO 

et 

4T 

- 

j.l 

Ifl. . 

4,60U 

118 

50 

11 

SO 

CoTer«d. 

4.1 

17,  . 

- 

- 

- 

- 

- 

Oo¥«rpd, 

4,4 

18,  . 

flJOO 

P2 

02 

S3 

4T 

OoTvrvd. 

♦4 

11>,  . 

11,200 

130 

40 

EO 

6i 

D  mined. 

A.I 

ao,  - 

fl.ioq 

il 

£1 

m 

S4 

Dtwloed. 

l,h 

au  . 

6,000 

M 

40 

U 

4S 

Goveiwd      1 

^« 

aa,  , 

- 

» 

- 

- 

- 

* 

- 

23,  . 

i,m 

lOft 

AT 

T4 

- 

CoTered. 

44 

w,  . 

IS,1100 

m 

it 

70 

i7 

OaT«t«d. 

&.3 

aft,  . 

- 

_ 

- 

* 

- 

- 

- 

2«,  * 

TiHOO 

log 

85 

BO 

101 

CoTcred 

h.l 

ST,  . 

11,300 

m 

H5 

es 

r.3 

DrAloed, 

»J 

28.  * 

n.soo 

7fl 

82 

T2 

»s 

Dnlncd. 

«.S 

2Pi  . 

- 

- 

- 

- 

- 

Cove fed. 

S.ik 

30,   , 

- 

- 

- 

77 

T« 

Dmtoed, 

*.* 

an  ^ 

%m 

^ 

T8 

«a 

fl>       1 

DmiiKKi. 

«.L 

34.] 


FILTRATION  OF  WATER. 


577 


Daily  Bacterial  Retults,  Lawrence  City  Water  —  Continued. 
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Monthly  Averages  of  Daily  Bacterial  Results  from  the  Laurrence  City  Water, 


Bactbkia  pkk  Cubic  Cbntimktbr  in  Watke  rsoM 
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Tap. 


Experlmeut 

MiNtlon 

Tjip. 


November, 
December, 
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Per  cent,  which  the  average  nnmher  of  bacteria 
removed  was  of  the  average  number  of  river 
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It  must  be  remembered  that  these  results  and  the  final  averaores 
are  of  the  six  months  of  the  year  when  the  bacterial  efficiency  of  this 
uncovered  filter  is  lowest. 
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■■      A 


MKTHODS  EMPLOYED  AT  THE  I.AWUENCE  EXPERIMENT 

STATION  FOR  THE  QUANTITATIVE  DETERMINATION 

OF  BACTEUA  IN  SEWAGE  AND  WATERS. 


Bf  GfiOROE  W.  Ffllkb  fttid  Wit.LtAif  R.  Cofblakb. 


In  this  paper  it  is  proposed  to  record  briefly  the  methods  which 
have  licen  employed  recently  in  the  deterniinutinn  of  the  number  of 
bacteria  in  sewage  and  waters*  It  is  also  desired  to  point  out  cer- 
tain niodifications  which  have  been  made  since  the  methods  were 
originally  described  in  the  report  of  the  Sttite  Board  of  Heakh  upon 
the  purification  of  j^ewage  and  water  (1),  and  further,  to  present  the 
evidence  on  which  the  more  important  cliaoges  were  t>iiscd. 

The  principal  topics  treated  in  this  paper  are  noted  in  the  follow- 
ing outline  :  — 

1,  Collection  and  storage  of  Bam  pies. 

2,  Preparation  of  culture  media. 

3*    Sterib'zation  and  storage  of  culture  media. 

4.  Technique  of  phiting. 

5.  Technique  of  counting  colonies  of  bacteria  on  plates. 

6.  Effect  of  length  of  period  of  cultivation  and  of  teraperatore  at 
which  cultivation  takes  place* 

7.  Comparison  f»f  the  relative  values  of  gelatine  and  glycerine 
agar  for  quantitative  bacterial  work. 

8.  Koll  cultures  in  four  liter  bottles. 

Collf'ction  and  Storage  of  Satnpleft, 

The  samples  of  sewage,  etc.,  for  bacterial  analysis  ai'e  collected 
in  mushroom  ground-glass  stoppered  bottles  of  a  capacity  of  about 
one  ounce.  Special  care  has  been  taken  to  procure  a  glass  stopper 
with  a  mushroom  top  rising  about  half  an  inch  from  the  top  of  the 
bottle.  This  form  of  stopper  protects  the  mnuth  of  the  bottle  from 
becoming  contaminated   by  the  Bugers  in  removing  the  sterilized 


diluto  fiolutiou  of  sulphuric  and  oxalic  acids.  These  acids  r 
the  excess  of  permanganate  and  neutralize  the  free  alkali, 
necessary  to  use  much  care  in  washing  the  bottles  with  wi 
order  to  remove  all  acid  and  to  obtain  as  a  result  a  sample 
which  is  chemically  clean.  After  cleaning  and  drying,  the  b 
carefully  stoppered,  are  placed  in  covered  tin  boxes  made  to 
bottles  approximately.  The  encased  bottles  and  other  glai 
are  then  sterilized  in  an  oven  over  a  gas  stove  at  a  temperat 
160  degrees  C.  for  an  hour  and  a  half. 

When  samples  of  sewage  or  water  have  been  collected  ii 
bottles  they  are  placed  in  the  ice  compartment  of  a  refrigi 
where,  at  a  temperature  of  from  5  to  10  degrees  C,  they  n 
left  for  several  hours  without  change.  It  should  be  noted  hei 
samples  collected  out  of  town  are  not  generally  taken  to  the  I 
tory  before  plating,  but  are  plated  on  the  spot  by  the  collecto: 


Preparation  of  Culture  Media. 

Until  July,  1894,  nutrient  gelatine  was  employed  as  the  r 
culture  medium  for  quantitative  bacterial  work.  Since  July, 
nutrient  glycerine  agar  has  been  used  instead  of  nutrient  ge 
In  addition  to  gelatine  and  glycerine  agar,  a  solution  compo 
one-tenth  of  one  per  cent,  of  peptone  and  two-tenths  of  oi 
cent,  of  powdered  glucose  in  sterilized  tap  water  has  been  u 
obtain  a  pure  culture  of  Bacillus  prodigiosus,     A  measured  an 
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Infusions  were  filtered  while  cold.  This  treiitment  removed  almost 
ill  of  the  fat  globules,  while  the  filtrate  contained  the  various  other 
ihstaoces  extruded  from  the  meat.  From  July,  1892,  to  January, 
lH^4,  meat  infusions  were  made  by  allowing  one  pound  (about  four 
juudred  and  tifty  grams)  of  finely  chopped  lean  ujeat  to  digest  iq 
jne  liter  of  warm  tap  water  for  two  hours;  they  were  then  heated 
>r  thirty  minuter  in  a  Imth  of  boiling  water,  boiled  for  ten  minutes 
yxer  a  free  flame>  and  filtered,  while  hot,  to  remove  tlie  particles  of 
ieat»  fat  and  eoaguhited  albumen.  In  January,  1894,  it  was  de^ 
'*  cided  to  return  to  the  original  method  of  digesting  the  meat  in  cold 
'-  water  for  the  reasons  which  will  appear  beyond, 
*  Until  Dec.  15,  18^4,  Witte's  peptone  was  used.  Since  Dec.  15, 
'  1894,  Merck's  *'  Peptonum  Siccum"  has  been  used  instead  of  Witte*s. 
^  The  leaf  gelatine  used  is  made  by  Comte  Fils,  and  labelled  **  Best 
f,  French  Brand.*'  Agar  free  from  acid  has  been  uaed,  and  the 
Pg!\cerine  has  been  twice  distilled.  The  powdered  glucose  used  is  a 
high-grade  commercial  product*  Common  table  salt  has  been  used 
I  in  the  proportion  described  in  the  original  formula  of  Koch,  ap- 
parently wltb  the  view  to  aid  in  dissolving  ingredients  of  nutrient 
lulture  media. 
Nutrient  gelatine  is  prepared  by  adding  to  one  liter  of  meat  in- 
sion  one  per  cent,  by  weight  of  peptone,  one-half  of  one  per  cent. 
(  salt  and  ten  per  cent,  of  gelatine.  After  weighing  the  dish  con- 
ining  these  substances  it  is  placed  in  a  bath  of  boiling  water  and 
itirred  constantly  for  ten  minutes,  Ily  this  time  the  gelatine  and 
pt(*ne  are  dissolved,  and,  after  replacing  the  water  which  has 
evaporated  as  shown  by  loss  in  weight,  five  cubic  centimeters  of 
e  solution  are  placed  in  a  porcelain  evapomting  dish  containing  fifty 
iubic  centimeters  of  distilled  water.  It  has  been  the  custom  to  boil 
is  solution  for  three  minutes  over  a  free  flame  in  order  to  expel  car* 
ion  dioxide  and  free  ammonia  which  may  have  been  present.  These 
set",  otherwise,  would  interfere  with  the  accuracy  of  the  titration 
ith  phenolphtbaleio,  which  is  used  as  an  indicator  in  the  detcrmi- 
tioD  of  the  acidity  of  the  solution*  After  boiling  for  tliree 
inutes,  one  cubic  centimeter  of  phenolphthalein  (five  grams  of 
»owder  in  one  liter  of  fifty  per  cent,  alcohol)  is  added,  and  while 
e  solution  is  still  hot*  enough  twentieth  normal  caustic  soda  added 
m  a  burette  to  produce  a  slight  pink  color.  By  this  method  it  is 
ssiblo  to  determine  accurately  the  acidity  of  the  solution  (2), 
ExperieDCO  has  shown  that  the  acidity  of  gelatine  solutions  is  so 


Tiio  amount  ot  acid  tound  m  tbe  solution  varies  with  tl 
position  of  the  meat  infusion,  peptone  and  gelatine  employe 

When  the  degree  of  acidity  has  been  determined  enough 
caustic  soda  is  added  to  the  solution  to  reduce  the  acidit; 
entire  volume  to  a  point  which  is  slightly  alkaline  to  blu< 
paper  if  Schultz's  method  is  to  be  employed  in  the  prepar 
gelatine,  or  slightly  alkaline  to  phenolphthalein  if  Timpe's 
is  followed.    These  two  methods  of  procedure  are  described 

The  advantage  of  allowing  the  meat  to  remain  for  tweni 
in  water  in  an  ice-chest,  and  of  filtering  the  meat  infusio 
cold,  now  becomes  apparent  because  the  albumens  left  in  tl 
infusion  serve  as  a  coagulant  in  place  of  egg  albumen,  wb 
lowing  the  practice  described  in  text  books,  is  customarily  a 
this  time  to  replace  the  albumens  precipitated  and  remov( 
the  solution  by  filtration  if  the  infusion  is  extracted  with 
water. 

When  the  alkali  has  been  mixed  thoroughly  with  the  solul 
dish  is  placed  in  a  bath  of  boiling  water  for  twenty  minutes, 
this  the  dish  is  removed  from  the  water  bath  and  set  ovei 
flame  for  five  minutes  with  constant  stirring ;  by  this  treatm 
solution  is  brought  to  a  boil  for  two  minutes,  to  aid  in  mi 
clear.  After  adding  enough  boiling  water  to  replace  th 
which  has  evaporated,  five  cubic  centimeters  of  the  solut 
again  titrated  as  described  above.  The  degree  of  reaction  < 
slightly  during  the  process  of  heating.     Owing  to  changes  i 
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ioto  cold  water  until  the  geliitine  has  solidified.     These  tubca  are 

ea  sterilized  in  an  Arnold  steam  sterilizer  tor  thirty  minutes  on 
each  of  three  consecutive  diiys,  or  in  an  nutochive  at  a  pressure  of 
one  atmosphere  for  from  five  to  seven  minutes. 

Nutrient  agar  is  prepared  hy  adding  to  one  liter  of  meat  iofuj^ion, 
peptone  and  salt  as  in  the  prepiinitiou  of  gelatine,  and  one  and 
three-tenths  per  cent,  hy  weight  of  fiuely  chopped  agar.  The  re- 
maining 8teps  in  its  prepariUiun  are  similar  to  those  already  described 
for  gelatine,  except  that  it  is  the  custom  to  boil  agar  slowly  for  one 
hour  over  a  free  flame.  To  a.ssiijt  tlie  process  of  dissolvitjg  the 
agar,  five  hundred  cui)ic  centimeters  of  water  are  added  to  the 
original  volume  of  one  liter  before  heat  is  applied. 

Agar  itself  has  been  found  to  be  neutral  to  phenolphtalein,  there- 
fore, the  reaction  of  the  solution  is  much  lower  at  this  point  than  a 
solution  of  gelatine  woubl  have  been.  The  total  acidity  of  the  solu- 
tion at  this  point  ranges  from  thirty-five  to  forty-five  cubic  centi- 
meters of  normal  acid  [tQV  liter. 

After  titration  and  addition  of  normal  alkali  the  agar  is  placed 
over  a  free  ilame  and  boiled  slowly  for  two  hours.  In  order  to  keep 
conditions  of  temperature  and  volume  as  nearly  constant  as  possible 
dnrifTg  tins  process,  boiling  water  is  added  from  time  to  time  to 
replace  the  water  which  has  evaptnated.  When  the  agar  has  been 
heated  for  two  hours  and  has  been  restored  to  its  original  volume  it 
is  filtered  and  titrated.  The  reaction  ot  the  medium  changes  very 
little  during  this  process  of  heating.  To  the  filtrate  six  per  cent,  by 
weight  of  twice-distilled  glycerine  is  added,  the  solution  titrated 
and  enongfi  normal  acid  or  alkali  put  in  to  pniduce  the  required 
reaction*  The  solution  is  then  tubed  and  placed  in  cold  water.  As 
agar  does  not  lose  its  pnwer  to  solidify  even  though  heated  for  a 
long  period  of  time,  it  has  been  the  custom  to  sterilize  it  in  the 
Arnold  steam  sterilizer  for  one  hour  on  each  of  three  consecutive 
days.  Since  June,  l^i*5,  it  has  been  the  custom  to  sterilize  it  in 
an  autoclave  for  fifteen  minutes  at  a  pressure  of  one  atmosphere. 

As  noted  above,  both  Wiltc  s  jind  Merck's  peptones  have  been 
used  in  these  investigations,  and  Merck's  has  been  employed  during 
the  present  year.  Experiments  have  shown  that  the  composition  of 
peptones  influences  somewhat  the  bacterial  results,  as  has  been  de- 
scribed in  an  article  published  elsewhere  (2)  (8). 

The  present  supply  of  Merck's  peptone  is  found  to  be  very  satis- 
factory. 


Keference  has  already  been  made  to  Schultz'a*  (3)  and  Tinp't 
iuethuda  of  alkalization*  Bthultz'a  method  affords  a  more  tce^an 
nieansthan  the  method  original ly  de8crif>ed  by  Kocb  of  carrytag'^ 
the  general  procedure^  and  has  been  followed  altnost  from  tbam^ 
ID  the  prepamtion  of  nutmnt  culture  media.  In  brief,  ihb  wMd 
consists  of  adding  enough  uorEiml  alkali  to  an  acid  soltition  dt 
nutnent  medium  to  reduce  the  acidity  before  heating  to  tlie<]efR 
which  it  18  desired  to  maintain  in  th©  nutriont  medium  for  p!a% 
Timpe'i*  (4)  method  consists  of  adding  eoouj^h  nortnal  alkalis 
reduce  the  acidity  before  heating  to  the  neutral  point  (pbrijE/* 
phthalein  being  used  as  an  indicator)  and  the  additioo  ufter  ba^- 
ing  of  enough  normal  acid  or  alkali  to  the  filtmte  to  produce  tbt 
deaired  degree  of  reaction. 

Until  the  middle  of  the  year  1891  the  method  ordinarily  descnld 
in  text- books  was  followed*  From  July  1,  1891^  to  Jan.  I.  1*^^ 
SchultxV  mi^thod  wa,^  u^ed  at  this  laboratory^  but  it  was  then  decide 
to  change  to  Timpe's  method  becuu^se  it  appeared  that  bymakiagth 
medium  neutral  each  time  before  cooking,  the  cheinlcal  changes  irUd 
take  place  proceed  always  under  conditions  which  nr©  more  neirii 
paralleK  Expentmce  at  this  lal»oratory  indicates  that  the  fin'ilA-' 
gree  of  reaction  may  be  obtained  more  eas*ily  and  mora  accurately  If 
adding  a  definite  number  of  cubic  centimeters  of  Dorinal  acid  or 
alkali  to  a  liter  of  neutral  culture  medium,  as  described  in  Tioip  - 
method,  than  by  reducing  the  acidity  to  the  required  degree  after  rbt 
first  heating,  according  to  Schultz*s  method,  because  in  the  latit: 
case  the  reaction  seems  to  change  during  the  subsequent  process  of 
preparation. 

In  this  connection  it  should  be  noted  that  the  degree  of  reaction  b- 
a  decided  effect  on  the  development  of  the  number  of  colonies  oi 
plates.  Mr.  J.  J.  Mackensie  finds  that  (5)  for  Toronto  tap  waters 
nutrient  gelatine  neutral  to  phenolphthalein  is  most  favorable.  Dr. 
Johnston  (6)  found  that  nutrient  gelatine  with  reaction  which  corre 
sponds  to  No.  20  on  this  scale  was  favorable.  This  matter  has  been 
discussed  in  detail  in  an  article  published  elsewhere,  but  in  order  u 
bring  out  the  great  importance  of  this  subject  the  followino^  table  i? 
again  presented  (2)  :  — 
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Table  showing  a  Comparison  of  Representative  Ecsulis  of  iJic  QtiantUaiive  Deter- 
4^  mination  of  Bacteria  in  Lawrence   Sewage^  Merrimack  lUver   Water  and 

Lawrence  Ciiij  {Filtered)  Water  on  Oelaiine  of  Different  Degrees  of  Reaciion^ 
but  with  other  Conditions  the  same. 


EtAOnow.* 


LAWkKliCK  SBVrAOft. 


per  Cublic 
Cvntloiettr. 


Percent  t^re 
whkh  Nunj- 

that  nbtnllieii 
With  lieic- 
lUm  No.  30. 


Watbk. 


jKr  CuUlc     .  J 

tlon  Hq,  so, 


Lawmsvoh  CtTy  Watbb 
(Filterid). 


Bftcterla 
I  per  Cubk: 
OtiDtiiDCter. 


Fereentiffe 
whicb  N um- 
bo r»  arc  of 
t}ialr>UUJn«d 

Willi  KCAC- 


*  Niimberf  refer  to  oublo  eectlmeten  of  iiorm»l  ftctd  or  &1leal)  which  inuat  be  »dd&d  to  t  liter  of 
ooirieQl  luedlom  In  order  lo  meke  U  oentnil  to  pbenolpliittiiiletD.    Ulnua  (— }  meatia  ftn  aJhiAlliie  wluiloo. 


Following  the  custom  practised  in  this  kbonitory  the  reaction  of 
a  solution  which  contains  twenty  cubic  centimeters  of  Dormtil  acid 
in  one  liter  is  known  as  reacticm  No.  20,  In  connection  with  the 
preceding  table  it  should  be  noted  that  reuctions  No^.  18  to  20  were 
used  in  the  laboratory  from  IHIJI  to  18ii5.  The  exiiet  degree  of 
reaction  was  determined  at  that  time  by  titrating  one  cubic  centi- 
meter of  the  solution  in  five  cubic  centimeters  of  water.  Since 
January,  1895,  reactions  Nos.  15  to  18  have  been  used;  and  the 
reaction  has  i>een  determined  by  titrating  tive  cubic  centimetera  of 
the  solution  in  fifty  of  water,  as  already  described. 

As  a  result  of  these  experimcTits  it  may  be  said  that  reactions  Nos. 
13  to  20  have  been  found  to  produce  the  development  of  the  maxi- 
mum number  of  bacteria. 

The  evidence  at  hand  shows  that  the  degree  of  reaction  wdiich  is 
most  favoratile  ftjr  bacterial  growth  varies  somewhat  with  difierent 
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species  of  bacteria,  with  biictisriii  of  different  degrees  of  viulitjte  j 
of  the  &atne  species  (9)»  and  perhaps  with  the  sc^asons  of  the  jm.  | 
A  factor  which  should  not  be  oeglected  is  the  varmble  amoom* 
muscle  sugar  pre»ieQt  in  differetit  meat  infusions,  as  first  poiotod  «i  I 
by  Dr.  Theobald  Smith  (7).     In  view  of  these  facts,  thereforevCv 
action  No,  18  cunrii>t  be  miid  to  be  theoptinaum  under  all  conilitii^. 
though  it  seemti  to  come  Dearest  to  the  optimuna  reaction  go  fart 
Law ren c e  c ond i  t i o n  s  a  ro  con ce rn ed .    The  n eed  and  va  I  u e  of  a  unite 
fetundard  degree  of  reaction  is  insisted  upou,  however,  for  the  mii^i 
gettiog  couipiirable  results. 

Sfertlizatwn  and  S(orage  oj  OuUure  Media ^ 
Gelt&tirie  has  b^en  sterilized  for  thirty  minutes  on  each  of  \k^- 
suecet^sive  days  tn  au  Arnold  steam  sterilijser.  It  has  often  Km 
noted,  however,  that  gelatine  plates  would  not  aolidify,  i 
summer  weather,  and  showod  evident  signs  of  coots miofttiiiQ 
sterilissed  in  this  manner.  To  obtain  nutrient  media  which  shcdl 
be  sterile  every  time  and  to  avoid  delay  caused  by  heatiog  oo  tto 
days  in  succeasioai  an  autoclave  wati  obtained  in  June,  1895*  B 
has  been  necesi^ary,  at  the  station,  to  generate  steam  within  tbe  ^^ 
clave  itself,  and  this  extra  heating  tends  to  destroy  the  power  of  gA* 
tine  to  Bolidify,  Agar,  and  water  for  purposes  of  dilution,  c»n  \i 
sterilized  satisfactorily,  however,  and  at  the  present  time  they  ip 
always  sterilized  in  this  manner. 

In  onier  to  keep  media  in  good  condition  a  lot  of  two  liter?  ii 
made  up  at  least  once  in  two  weeks,  tubed  and  placed  in  theie^ 
cheati  To  make  certain  that  the  media  are  sterile  they  are  heatal 
for  ten  minutes  in  boiling  water  just  before  use  for  plating. 

Technique  of  Plating^ 
The  technique  of  plating  as  applied  to  the  bacterial  analysis  of 
water  consists  of  mixing  a  measured  amount  of  the  samples  of  water 
with  a  certain  amount  of  gelatinous  nutrient  medium,  with  proper 
precautions,  in  a  Petri  double  dish,  well  known  to  bacteriologists^ 
The  method  pursued  in  plating  is  as  follows ;  after  sbakiDg  thor- 
oughly the  glass  bottle  (described  on  page 585)  containing  the  sample 
of  water  to  be  analyzed,  one  cubic  centimeter  is  drawn  out  in  a 
pipette  graduated  tn  discharge  this  quantity  of  water.  This  mets- 
ured  amount  is  dlseliarged  into  a  tube  of  melted  nutrient  mediam 
(gelatine  or  agar),  and  after  it  has  been  thoroughly  mixed  with  the 
food  material  the  contents  of  the  tube  are  poured  into  a  sterile  Petri 
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ish.     As  the  solution  enters  the  dish  it  is  spread  uniformly  over 
be  surtace  and  allowed  to  solidify. 

The  previous  shaking  and  mixing  in  the  tube  divides  the  bacteria 
rom  one  another,  and,  as  they  lie  scattered  in  the  film  over  the 
lurfaoe  of  the  plate,  the}"  are  kept  separate  hy  the  gelatinizatiou  of 
he  medium.  Under  these  favorable  conditions  each  cell  multiplies 
\y  fission  and  forms  an  independent  colony. 

Technique  of  Counting  Colonies  of  Bacteria  on  Plates, 
Since  each  bacterium  is  supposed  to  be  in  isolation,  and  in  a  posi- 
ion  where  it  may  multiply  by  eel!  division  until  a  colony  is  formed, 
the  actual  number  of  individual  bacteria  which  existed  in  one  cubic 
centimeter  of  the  original  sample  of  water  may  be  determined  by  count- 
ing these  colonies.  To  fiicilitate  the  process  of  counting  it  is  neces- 
sary to  use  special  care  in  spreading  the  liquid  medium  in  order 
to  obtain  a  film  as  nearly  uniform  in  thickness  as  possible  over  the 
whole  surface  of  the  plate.  When  so  prepared  it  is  possible  to 
count  accurately  each  colony  on  a  plate  containing  eight  hundred 
colonies,  by  the  aid  of  a  hand  lens  and  a  glass  plate  ruled  with  two 
sets  of  lines,  forming  squares  one  stpiare  centimeter  in  area  ( U'olff- 
hllgers  apparatus). 

As  the  number  of  colonies  increases  to  three  thousand,  other 
methods  are  employed,  such  as  counting  a  diametrical  section  of  the 
plate  one  centimeter  in  w^idth.  If  the  colonies  on  a  plate  amount  to 
ten  thousand  or  more  it  is  customary  to  count  only  those  bacteria 
which  lie  in  three  or  more  areas  one  centimeter  square ;  these  areas 
must  be  chosen  with  care  so  as  to  represent  an  average  of  tlie  thick, 
medium  and  thin  portions  of  the  plate.  As  errors  may  easily  creep 
in  by  countitig  areas  which  are  not  average  examples  of  such  portions 
of  a  plate,  it  is  necessary  that  much  care  be  taken  to  select  represent- 
ative areas. 

It  is  essential  that  the  temperature  of  the  melted  culture  medium 
ihould  I>e  kept  below*  30^  C  in  order  to  prevent  bacteria  in  the 
vegetative  state  from  being  killed  by  the  heat  of  the  solution. 
For  the  purpose  of  securing  a  uniform  and  satisfactory  temijerature 
when  working  with  agar  it  is  the  custom  to  have  the  melted  agar 
kept  liquid  fur  one  hour  before  plating,  in  a  wnter  bath  maintained 
at  a  temperature  of  39^  C.  I>y  an  autrmiatic  regulator.  On  the 
other  band,  the  temperature  of  the  melted  tubes  of  culture  media 
should  not  be  allowed  to   become  so  low  that  the    medium  can- 
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not  l>t  poured  from  the  tube  readily »     At  best  atjout  6 v©  per  cm  j 
of  the  eootents  remain  in  the  tube  after  poarin^.      As  longt^M 
percentage   m   kept  conatant   the   results   are    strictly  comf 
although  they  do  not  comprise  the  entire  conteotB  of  the  miki 
meter  of  water  drawn  from  the  sample  for  plHiln^. 

As  Law fG nee  sewage  often  contains  more  thaQ  two  millq 
teria  per  cubic  centi meter »  in  order  to  facilitate  the  estiii 
the  number  of  colon ies»  it  is  customary  to  reduce  the  DtHDl 
otherwise  would  appear  on  a  plate  by  mixing  one  cubic  cea 
of  the  sample  in  a  flask  containing  five  hundred  cubic  ceDtio 
of  sterilized  tap  water;   the  An^k  is  then  well    sbakeo,  oot 
centimeter   taken   out  and   pmte  the   usual    manner.     OAil 

8amplea  of  water,  which  contain  five  thousand  or  nrore  Imdctratl 
a  cubic  centimeter,  are  diluted  in  the  ratio  of  one  to  one  handrdt)! 
a  similar  prDcese. 

When  the  medium  has  become  solid  the  plate  is  placed  iaiVl 
C*  thermoiitat  to  allow  the  color  f  bacteria   to  develop,    i^l 

plates  are  inverted,  to  prevent  11  water  of  coodeDsation  fra 
running  over  the  surface  of  the  medium,  otherwise  colonies  of  bi^ 
teria  w^hich  lie  on  the  surface  %vould  spread,  together  with  tt 
water,  over  the  surface  of  the  plate. 

Agar  plates  stand  in  the  thermostat  for  four  days  ;  but  as  oertii: 
bacteria  peptonise  or  liquefy  gelatine  it  is  necessary  to  remove  mm 
gelatine  plates  to  an  ice-cheeit  after  forty-eight  or  sixt^'-  bourss'  growii 
The  cold  temperature  check^^  to  a  considerable  degree  the  develop- 
ment of  liquefying  colonies  but  allows  time  for  the  farther  develop- 
ment of  bacteria,  which  grow  slowly. 

Owing  to  the  obliteration  of  small  colonies,  either  by  a  thick  fik 
of  bacteria  which  sometimes  spreads  over  the  surface  of  the  mediuB 
or  by  liquefaction  of  the  gelatine,  it  is  possible  that  error  may  l^ 
introduced  in  the  calculation  of  the  number  of  colonies  on  a  plate. 
It  is  necessary,  therefore,  to  examine  frequently  and  perhaps  to 
count  plates  which  contain  such  colonies  before  the  normal  time  for 
development  has  expired. 

Uffect  of  Length  of  Period  of  Cultivation  and  of  Temperature  at 
which   Cultivation  takes  Place, 

The  length  of  time  during  which  a  plate  is  allowed  to  develop 
and  the  temperature  of  the  chamber  in  which  the  plates  stand  pi-o- 
duce  a  marked  effect  on  the  number  of  colonies  which  will  develop. 
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Ue  thowing  the  Number  of  Colonies  per  Cubic  Centimeter  which  had  deoeloped 
OH  a  Plate  at  Different  Periods  of  Growth. 
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bk  showinff  the  Number  of  Colonies  of  Bacteria  per  Cubic  Cenlimeler  which 
developed  on  Flutes  ai  Differeni  DeyretM  of  Temperature. 
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IVoTS*  — Tb«t«  number*  u-«  •T«r«SM,  la  eMh  tnstuiee,  of  nlzteoD  Mt«  of  «Iet«rQilD«iloiM  lOAda  on 
Mpiirflte  d«y«  lo  Jime  aod  July,  18^;  all  of  Ihe  ptalei  coinpriring  ii  tet  on  any  ipccUl  day  h*Ti{ig  b«ea 
nittde  (rum  ji  alDglo  ■iim|ile  of  canali  cir  cUy  wiit«r. 

Ex[)erinient8  have  been  made  to  test  the  effect  produced  by  allow- 
iog  plates  to  develop  for  a  longer  period.  The  power  which  some 
bacteria  possess  to  liquefy  gelatine  or  to  form  an  opaque  growth 
over  a  considerable  portion  of  agar  often  makes  it  impossible  to 
keep  plates  more  than  four  days.  An  increase  has  been  noted, 
however,  in  several  instances  when  plates  were  allowed  to  develop 
for  ten  days.  As  the  work  at  Lawrence  calls  for  many  plates  con- 
taing  liquefying  and  spreading  colonies  it  has  been  thtmght  best  to 
adopt  a  rule  which  should  secure,  for  purposes  of  comparison,  counts 
of  plates  under  conditions  as  nearly  parallel  as  possible.  For  this 
reason  plates  have  always  been  counted  on  the  fourth  day.  It  some- 
times happens,  however,  that  plates  which  have  been  partially  lique- 
fied or  c(»Dtain  spreading  colonies  present  a  smaller  number  of  colonies 
on  the  fourth  than  on  the  third  day.  Under  such  conditions  the  high- 
est number  has  been  taken. 
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Gompurimn  of  the  ftdaiive  Value  of  Odaiine  and  Gly^rim  i^| 
for  Quantitaiwe  Bacierml   Work, 

Work  lit  the  Lnwrenee  Escpcrlmeut  Stiition  often  has  t6  dett^l 
eumples  of  sewtige  ixnd  water  wliieb  cDtiluio  lur^c  nuttiher^  d  wl 
term.  Many  of  these  hactarb  liquefy  getuttne  plates*  Tbetnsral 
gelatioe  itself  Imi^  beeo  found  to  melt  if  the  plates  are  ollowed  U-mt 
a  short  time  on  the  laboratory  table  id  hot  i^oather,  therehjcaiid 
the  value  of  counts  ou  gelatin©  platea  to  be  much  tmiitiirecl.  X*^\ 
gelatine  did  not  melt  in  cold  weather  it  was  pot^sihle  to  eoant^l 
bacteria  more  accurately^  ai  >  determinations  madeiii^l 

ferent   seaaond   of  the   year  were   nut  as   conipanible  ta  desiml 
Reference  has  already  been  made  to  the  difficulty   experieii€rfi| 
steriUstitig  gelatine- 
Glycerine  agar  was  found  as  a  :       It  of  long  experiraent  t^k: 
medium  which  would  pve  a  maxiujuui  number  of  coloaie^  at  alli 
SODS  of  the  year,  a  medium  in  w^hkh  eewage   bacteria  could  gi. 
rapidly  without  being  able  to  lique      it^  and  a  medium  whidi  ceill 
be  heated  in  our  autoduve  until  stei    o  without   losiDgr  its  pow€in 
solid  ideation.     Moreover,  it  was  fouu  I  that,  by  careful  obBerTilii| 
of  necessary  precautiotii?,  agar  would  give  results  which  compfif^l 
favorably  with  gelatine  and  often  gave  better  results  than  gektimil 
summer.     For  these  reasons  it  was  decided  to  substitute  glycfni] 
agar  for  gelatine  in  a  considerable  portion  of  the  work,  while  nsdkjKl 
frequent  control  cultures  with  ordinary  nutrient  gelatioe, 

Tdbk  sfmwuig  a  Comparison  of  ihe  Number  of  Bacteria  per  Cubic  Ctniimsiff 
obtained  frofji  Gelaiine  and  Ol^cerine  Agar. 


SSWAfllC. 

JiirrLuiHT  rioM  8iw-, 

,        CAWAJ.  WATtJi. 

riLTBH. 

Datjl 

Q^m^e. 

GlycedDi 
A«ar,     1 

a*l4U]|*. 

Qljearliie 

OelatiM. 

Af»r. 

QeUlfae. 

"5? 

January,    . 
March,        .        . 
July,  . 

740,000 
586,000 

731,000 
563,000 

- 

7.800 
1,737 

5,500 
1,683 

1 

66 

62 
85 

4S 

la 

189S. 

November, 
December, . 

3,077,000 
6,400,000 

2,812,000 
6,200,000 

440,400 

894*000 

8,500 
11,900 

7.100 
10.700 

61 
58 

6S 

5T 

1896. 

January,    . 

March, 

May,  .       .       . 

2.150,000 
2.495.000 
4,490,000 

1,995,000 
2,185,000 
4,630,000 

287,000 

179,000 

251 

238,000 

149,000 

269 

9.500 
5,950 
5,200 

9.000 
6,150 
6,500 

84 
85 
34 

4S 

8T 
S4 

Note.  — The  numbers  given  In  this  table  are  average*  of  numerous  deternainatiooa.  The  pU» 
were  allowed  to  develop  from  three  to  four  days.  The  low  numbers  given  in  certain  inatancea  forged 
tine  plates  are  due  to  liquefaction  of  the  gelatine. 
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It  was  known  that  results  were  sometimes  higher  on  gelatine  than 
■*  bn  glycerine  agar,  as  indicated  in  ihi.^  table,  and  that  the  develop- 
^  ment  on  the  former  medium  is  somewhat  more  rapid,  but  it  was  be^ 
!t|lieved  that  glycerine  agar  under  the  actual  conditions  gave  results 
which  for  all  seasons  of  the  year  were  more  nearly  comparable* 
Numerous  compamtive  results  have  teen  obtained  at  frequent  {uter- 
is val?^,  and  the  earlier  data  have  been  confirmed  in  a  general  way. 


* 


Moll  Cultures  in  Four-liter  Bottles, 

Reference  has  already  been  made  to  the  use  of  peptone  glucose 
eolutioos  (one-tenth  per  cent,  peptone  and  two -tenths  per  cent,  of 

glucose  in  tap  water)  conttiiniug  a  pure  culture  of  BactlltLs  prodi/jt- 
08Ui^  for  testing  the  efficiency  of  sand  filters,  A  measured  fjuan- 
tity  of  the  solution  containing  large  numbers  of  this  germ  is  mixed 
with  the  water  on  the  surface  of  the  filter.  The  amount  of  solution 
applied  varies  with  the  area  of  the  filter,  rate  of  filtration  and  other 
conditions.  As  this  bacillus  has  not  been  found  to  occur  naturally 
in  Lawrence  waters  it  is  used  to  test  the  power  of  filters  to  remove 
bacteria,  because  any  B.  prodifjioHus  cells  which  appear  in  theetHnent 
inust  have  passed  through  the  sand  in  the  tilter*  Fitrther,  it  has 
been  learned  by  numerous  experiments  that  this  germ  does  not  grow 
within  filters,  and  in  this  respect  it  differs  from  many  common  ivater 
bacteria  and  resembles  the  germ  of  typhoid  fever.  Still  another 
advantage  in  the  use  o(  B,  prodigiosun  lies  in  the  ease  with  which 
it  may  be  identified.  By  the  determination  of  the  exact  number  of 
c^\\%  o^  BaciUufi prodtgioHus  \i\i\Am\  and  the  number  which  appear 
in  the  etfluent  it  is  possible  to  obtain  valuable  tests  upon  the  etH- 
ciency  of  the  fitter  both  quantitatively  and  qualit^itively. 

The  effluent  of  some  of  ttie  Lawrence  experimental  water  filters 
amounts  to  twenty  thousand  gallons  of  water  in  a  day.  It  is  impos- 
sible to  examine  all  of  such  etHuents  and  yet  it  is  desirable  to  test  them 
as  thoroughly  as  possible.  This  is  usually  done  by  taking  samples  at 
frequent  intervals  during  the  day.  But  in  the  application  of  B.  typko- 
mm  and  J9.  prodigiosus  to  many  of  the  filters  it  has  been  found  that  a 
large  number  of  the  plates  seeded  with  one  cubic  centimeter  of  effluent 
do  not  contain  any  of  those  specific  germs  which  have  been  added 
to  the  water  as  it  enters  the  filter.  In  other  words,  there  are  fewer 
than  one  bacteria  of  this  kind  per  cubic  centimeter.  Circumstances 
have  been  such  that  it  has  been  desirable  to  study  more  thoroughly 
the  presence  of  the  specific  germ  in  the  effluent,  and  to  learn*  for 
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ini^tunce,  whether  ibe  average  ntimbfr  would  be  0/1  or  0.01  jw 
cubic  ccntioioter.  To  accDtopli)«h  ihU  purpose  fifty  cubic  ceath 
tnetfirES  of  eOlutirrt  mo  mixed  with  one  hundred  cubic  ceotimelery  pil 
gtilntine  (twenty  por  cent,  of  gelatine  in  on©  lit«r)  lo  a  fotir-iitzr 
bi»ttle*  By  rolling  tho  bottle  an  it  licj^  on  it:*  mdm  an  a  cuke  of  io 
the  fifty  cubic  ccntimeterH  mixed  together  with  the  gelatine  are  di** 
tributed  over  the  largo  iiiiicr  isurface  of  the  bottle. 

The  ndvflnthge  of  using  this  method  to  t^^t  waters  for  fi  ceruti 
species  h  great  whitn  the  total  number  of  bacteria  is  .smalt,  hecsm 
it  13  possible  to  nnalyzo  n  large  ntitnlwr  of  culiic  eetitimeteti  d 
effluent  at  one  time  und  yet  have  the  siDgle  colonies  isolated. 

Tatk  nhowing  RtmiUif  nf  E^nminnlmmt  6y  Boll  TaMe  MefAod  for  B^cil^  ?rv 
digiofnin  in  th^  K£iu€ni  qf  Water  FiUem, 


Datc^  lJifl9. 


^tfc^lita 

i^^i^. 

DvHIiar 

mtum. 

rut«. 

•|>^l|#a 

(IheHiiO 

p»r  imbic 

C«tiU- 

itivter. 

n 

SiT 

w 

347 

m 

S4T 

m 

414 

u 

4Si 

m 

4Si 

AO 

2m 

m 

sita 

m 

3B3 

m 

42V 

m 

430 

m 

«7e 

m 

«7« 

m 

i«& 

no 

MS 

m 

ma 

«s 

sn 

OMfcnV 


i 

I; 

39. 

nt 

0dt&b«t        3, 

i; 


7  A 
SB 
3  0 
aE 
lA 
»A 
SB 
TA 
SA 
SB 
iA 
SB 
SA 
SB 
»A 
SB 
SA 


SO 

m 

£0 


«0 
00 

50 


(1)  Spuciiil  Hcpart  of  ihc  M»^Mthu^Hts  Sini.   t        "    ^  Ik*ft!th>  1S90,  p,  gU- 

(2)  Fuller,  Journal  of  American  Public  Health  Association,  1895,  Vol.  XX,  pp.  381-399. 

(3)  Schultz,  Centralblatt  fUr  Bacteriolopie,  189?,  X.  53. 

(4)  Timpe,  Centralblatt  for  Bacteriologie,  XIV,  XV,  XVII. 

(5)  Mackonsic,  Journal  of  American  Public  Health  Association,  1895,  Vol.  XX,  p.  42'. 

(6)  Johnston,  Journal  of  American  Public  Health  Association,  1895,  Vol.  XX,  p.  47S. 

(7)  Smith,  Wilder  (^uarter-Cenlury  Book,  1893,  p.  195. 

(8)  Sedgwick  and  s.  C.  Prescott,  Journal  of  American  Public  Health   Association,  To 

XX,  189.-).  pp.  4r)0-4:)8. 

(9)  Fuller,  Annual  Report  of  the  Massachusetts  State  Board  of  Health,  1891.  pp.  63S-^44. 


V 


Sewage  Purification 


Cities  and  Towns  in  Massachusetts. 
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JEWAGE  PURIFICATION  OF  CITIES  AND  TOWNS  IN 
MASSACHUSETTS. 


Ill  order  to  leara  the  results  obtained  by  the  systems  of  sewage 

lisposal  iu  the  cities  and  towns  in  Massachusetts  which  have  adopted 

method  of  sewage  purification,  the   State   Board  of  Health  since 

1892  has  caused  chemical  analy?^es  to  be  made  of  sewage  and  effluent 

rom  many  of  the  systems  noiv  in  operation. 

The  results  for  the  year  1892  were  printed  in  connection  with  a 

iper  upon  the  **  Sewage   disposal  of  cities  and  towns  in   Massa* 

Btts  by  intermittent  filtration/'  in  the  annual  report  of  the  State 

loard  of  Health  for  that  year,  containing  chemical  analyses  of  the 

Ffiew^age  and  effluent  from  the  works  at  the  three  places  described, 

|tiz.,  Franiingham,  Marlborough  and  Gardner.     In  the  annual  re- 

[port  of  the  Board  for  the  year  1893  there  appeared  a  corresponding 

[paper,  in  which  were  given  the  results  of  analyses  of  sewage  and 

[ctttuent  up  to  Jan.  1,  li<H4^  from  these  three  and  several  additional 

awage-purification  plants,  together  with  a  brief  description  of  each 

Fof  the  systems. 

In  the  present  paper  will  be  found  analyses  made  during  the 
lyears  1894  and  1895  of  the  sewage  and  effluents  from  the  works  at 
lAmherst,  Brockton^  Framinghani,  Gardner,  Marlborough  and  Med- 
rfield.  A  short  description  of  the  works  at  each  place  is  given  in 
connection  with  the  analyses,  and  in  some  cases  statements  made  in 
[previous  reports  are  repeated. 

The  first  plant  for  the  disposal  of  town  sewage  by  filtration  in 
Massachusetts  was  constructed  at  Lenox  in  1876.  A  system  for 
khe  disposal  of  the  sewage  of  a  portion  of  the  town  of  Amherst, 
partly  by  filtration  but  chiefly  by  imgation,  was  constructed  alwut 
1881,  and  a  small  system  for  the  disposal  of  sewage  by  intermit- 
tent filtration  was  introduced  at  Medfield  in  1886.  Since  the  last 
date  the  towns  of  Framingham,  Gardner  and  Westborough  and 
the  cities  of  Marlliorou^h  and  Brockton  have  constructed  and  are 
now  operating  works  for  the  disposal  of  sewage  by  intermittent 
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Sewage  Disfobal  at  Brockton. 

The  sewage  disposal  system  of  the  city  of  BroektoD  (poptLltl^ 
in  ll$95,  33,165)  was  first  put  m  operatioD  10  NoFember^  1804,  &ai 
at  the  close  of  that  year  there  had  been  a  few  connections  made  wiA 
the  sewers*  At  the  end  of  Decenil:*er,  1S95»  there  were  221  c<jo- 
nections,  110  of  which  were  from  dwelling-houses,  67  from  factorb 
and  the  remainder  fixim  businesa  blocks,  hotels  and  public  buildtn^ 
The  total  length  of  gewen§  constructed  to  the  end  of  the  year  l§9i, 
i Deluding  the  main  sewer,  was  13.82  miles. 

The  principal  industry  in  Brockton  13  the  manufaettir©  of  shoe*. 
The  city  ia  situated  largely  in  the  valley  of  the  Salisharj  Pliia 
Eiver,  into  which  ncarl\^  all  of  the  drainage  naturally  flows,  and  a 
large  proportion  of  the  population  is  in  the  immediate  vicinity  of 
the  stream.  The  w^atershed  of  the  river  just  below  the  city  i§  oolj 
about  16  square  miles,  and  the  sewage  of  the  city  could  not  be  di^ 
charged  into  it  without  creating  a  nuisance. 

The  system  of  sewerage  adopted  is  what  is  known  as  the  otjpmoic 
system,  and  as  it  was  necessary  in  this  case  to  pump  all  of  the  sewage, 
all  surface  water  has  been  excluded  from  the  system  and  great  care 
Ben  taken  to  exclude  ground  water  both  from  the  street  sewers 
connections.     Under-drains  were  constructed  beneath 
the  construction  of  which  ground  water  was  en- 


aii  suriace  wuter  uj 
^^l^een  taken  to  e 
J^^^^tkfi  house  conn 
^  ^K^^*^'  during 
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Bouiitered,  and  special  care  was  taken  to  make  all  joints  tight.     The 

lunder-draiDs  discharge  directly  into  the  river  or  its  tributaried  at 

Bunvenient  points*     The  main  or  intercepting  sewer  is  laid  in  low 

lland  bordering  the  river  j    it  is  egg-shaped  in  section,  and  at  its 

[lower  end  its  size  is  32  inches  by  48  inches.     At  times  of  high  water 

there  is  considerable  leakage  into  it,  and  before  any  sewage  was  ad- 

[mitted  to  the  sewers  there  was  a  large  flow  of  ground  water  from 

the  ontlet  of  the  intercepting  sewer. 

The  sewage  passes  from  the  interceptiDg  sewer  at  the  pumping 
letation  into  a  covered  masonry  reservoir  110  feet  long  by  44  feet 
l^ide^  having  a  capacity  of  about  500,000  gallons,  sufficient  to  store 
the  night  flow  of  sewage  and  making  it  necessary  to  pump  only  dur- 
ing ibe  day.  The  reservoir  is  ventihited  by  means  of  a  15*ineh  pipe 
connecting  with  the  chimney  of  the  pumping  station.  Between  the 
reservoir  and  the  pumps  the  sewage  is  screened  by  passing  between 
iron  plates  placed  so  as  to  have  an  open  space  between  them  of  three- 
fourths  of  an  inch.  From  the  pumping  station  the  sewage  is  forced 
through  a  cast-iron  force  main  24  inches  in  diameter  and  nearly  17,000 
feet  in  length  to  the  filtration  area. 

The  filtration  area  is  situated  in  the  south-westerly  corner  of  the 
city,  and  comprises  about  30  acres,  being  a  part  of  a  large  area  of  flat, 
sandy  land,  locally  known  as  the  '*  muster  field,"  the  greater  part 
of  which  is  situated  within  the  limits  of  the  town  of  Easton,  On 
this  tield  '23  filter-beds  have  been  prepared,  having  an  average  area, 
exclusive  of  embankments,  of  1  acre*  The  loam  was  removed  from 
all  the  beds.  The  subsoil  was  entirely  removed  from  12  of  the 
beds,  partially  removed  from  6,  while  in  5  of  the  beds  the  subsoil 
remains  over  the  sand.  The  loam  and  subsoil  which  was  removed 
was  used  in  making  the  embankments  between  the  beds.  The  Alter- 
ing material  varies  from  a  fine  gravel  to  a  very  fine  sand,  with  the 
coarser  mat'erial  generally  nearest  the  surface. 

Under  10  of  the  beds  a  stratum  of  clay  was  found  at  a  depth  of 
from  7  to  8  feet,  and  in  these  beds  4  lines  of  5-inch  under-drains 
were  constructed  just  al>uve  the  clay,  discharging  through  a  IS-inch 
pipe  into  a  snuill  brook,  a  tributary  of  the  Taunton  River. 

Although  provision  was  made  for  ttie  separation  and  removal  of 
a  portion  of  the  solid  matter  from  the  sewage  at  the  reservoir,  there 
has  as  yet  been  no  necessity  for  such  separation,  as  the  amount  of 
aewage  is  so  small  that  all  of  it  can  be  disposed  of  on  the  beds. 
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An  HgitHtor  has  beeo  placed  io  the  bottom  of  the  reserTQir« 
which  8<iWtJge  from  the  form  main  is  iatrodaced  ander  prei 
by  means  of  which  all  the  solid  matter  which  may  have  coB 
the  bottom  may  be  thoroughly  mixed  with  the  liquid  portic 
sewage  and  thus  convoyod  to  the  pomps.  In  the  early  apa 
the  plant  it  was  the  custom  to  start  the  agitator  when  tli 
were  dturtcd  awd  there  was  a  large  body  of  sewage  in  the  r 
but  by  this  method  the  dudge  was  di*itribut©d  through  tl 
volume  of  §ewage,  and  it  was  found  that  the  beds  soon 
clogged.  At  the  present  time  the  agitator  Is  pat  in  opem 
before  the  reservoir  is  emptied^  and  consequently  the  eottre 
sludge,  mixed  with  a  Bmall  amount  of  sewage,  is  delivered  at 
at  once.  Except  when  crops  are  being  grown  the  slud^ 
charged  upon  a  separate  bed,  and  when  thoronghly  dried  th 
ia  raked  up  and  burned- 

The  force  main  is  so  constructed  that  for  about  one-quar 
length  the  pipe  slopes  towards  the  beds ;  but  when  the  p 
not  running  there  are  about  250,000  gallons  reixiaiDtng  ii 
of  the  pip©  nearest  the  pumping  station,  which  atnoaDt 
there  until  pumping  is  resumed*  When  the  daily  amount  < 
pumped  is  less  than  250,000  gallons^  none  of  the  sewage 
into  the  force  main  one  day  reaches  the  filtration  area  nnttl 
day,  and  consequently  it  has  become  quite  stale  when  it  is 
to  the  beds. 

The  method  of  operation  has  been  to  apply  about  80,00( 
of  sewage  to  one  bed,  and  then  allow  the  filter  to  rest  £i 
before  another  dose  is  applied.  During  times  of  high  flo 
sewers  the  size  of  the  dose  is  much  increased,  but  it  is  i 
there  has  been  no  difficulty  in  disposing  of  all  of  the  sewag 
of  the  23  beds  have  never  been  used. 

During  the  winter  of  1894-95  some  of  the  beds  were  left  w 
surfaces ;  but  it  was  found  that  in  these  beds  the  surface  froz( 
an  extent  that  sewage  could  not  be  disposed  of  upon  them, 
only  beds  which  could  be  used  during  the  cold  weather  we 
which  had  been  furrowed  during  the  preceding  fall.  Accord 
of  the  beds  in  use  during  the'winter  of  1895-96  were  fdrro^ 

nrkf Tl7if  1-iaf onrlinrr  iVan    \r\rwr  f £kmr>£ki*of urn   rkf  fKo   ao\xro(YA  TirVk^^*^    <»^^ 
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^5  The  following  table,  taken  from  the  report  of  the  city  engineer 
[  arof  Brockton  for  1895,  gives  the  average  amount  of  sewage  disposed 
iTrof  and  the  temperature  of  the  sewage  as  it  reaches  the  beds :  — 


-r                   Mouth. 

Areraxe 
Dally  Flow 

at  Field 
(Uallona). 

Temperature 
Sewace 
at  Field. 

MoimL 

Averaire     «..„^.,-.„-^ 

^   January,  .... 
^:     February, 
•      Ifareb.       .... 

April 

May 

June,         .... 

215,000 
109,000 
142,000 
250,000 
838,000 
228.000 

42.8 
40.8 
89.5 
42.3 
63.5 
80.1 

July 1       195,000 

August,     .        .        .        .  '       273,000 
September,       ....      275,000 
October,    .        .       .        .  |      488,000 
November,        .       .       .  ,      474,000 

80.8 
84.0 
04.0 
57.0 
51.0 

Chemical  Examination  of  Sewage  from  Brockton. 

[ParU  per  100,000.] 


i 

AprBAiavoB. 

Bksibuc  ok  Evapobatiov. 

1 

Turbidity. 

Sediment. 

1 

TOTAL  BBSIDm.         { 

loss  ok  loviTioir. 

s 

s 

8 

1 

•i 

1^ 

iV 

i 

i^ 

1^ 

18814 

1999. 

Feb.  12. 

Thick. 

Heavy,  black. 

1 

84.40 

40.20 

1 

44.20  ' 

88.00 

12.40 

25.80 

Chemical  Examination  of  Sewage  from  Brockton  —  Concluded. 

[ParU  per  100,000.] 




Ammoicia. 

1 

i 

NrnKMBir  as 

OZTOCV  COVSUMBD. 

IBON.           1 

ALBCMIWOID. 

1 

# 

s 

s 

D 

u^ 

i  ' 

1  'k^ 

>!' 

a 

3.4S80 

.9100 

.2440 

.8800 

9.06 

.0000 

.0900 

8.5800 

3.1200 

.3200 

i 
.0800  . 

8.4 

Odor,  offenalve. The  sample  was  collected  as  the  sewage  flowed  out  upon  the  filter  beds. 
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Sewage  Disposal  at  Frahingbam. 

The  t^jwn  of  Framingham  (population  in  1895,    9»51S) 
three  villugeSf  of  which  South  FramiDgham  ib  by  far  the  m€ 
lous,  and  up  to  the  presetit  time  is  the  only  village  sewered. 

The  sewerage  system  was  put  in  operation  near  the  em 
year  1889,  and  at  the  end  of  1895  about  800  dwetliog-bcM 
50  bueiness  block^^  stores^  factones^  ete*,  were  eotineeted 
sewer.  In  addition  to  this,  the  sewage  of  the  Women^i 
(population,  about  350),  located  iu  the  town  of  Sherb 
beyond  the  FmmiDpham  line,  enters  this  system.  The  stoi 
IS  excluded  troiu  the  sewers,  and  a  uoutiuuous  system  o 
drains  was  laid  beneath  the  principal  sewers  to  collect  and  < 
the  ground  water.  The  amount  of  sewage  flowing  daring  i 
of  high  rainfall,  however,  is  fully  three  times  the  ordina 
The  main  under-drain,  which  formerly  discharged  into  a  brc 
ing  Lake  Cochituate,  now  discharges  into  an  open  reserv 
the  pumping  station,  from  which  it  is  pumped  to  some  s 
prepared  filter-beds  a*  short  distance  away  from  the  static 
average  daily  amount  of  sewage  pumped  and  purified  duri 
was  about  400,000  gallons. 

The  sewage  is  collected  in  a  pair  of  receiving  reservoirs  1 
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iport  of  the  Bonrcl  for  1892,  covers  about  70  acres,  much  of  which 
quite  leveL     The  field  in  at  an  elevatioo  of  about  20  feet  above 
Banoiijter  Brook,  which  flows  aloug  its  north-westerly  border, 
^    Three  new  filters,  having  an  area  of  4  acres,  were  constructed 
Muring  the  year  1894,  making  13  beds  with  a  total  area  of  about  16 
"acres  which  have  been  specially  prepared  for  sewage.     About  half 
of  this  area  is  under^draioed  to  a  limited  extent* 

During  the  summer  nearly  all  of  the  fitter-beds  are  planted  with 
field  corn  (maize),  and  very  satisfactory  crops  are  obtained,  A 
*few  other  crops  were  raised  to  a  small  extent,  some  ot  which  have 
been  fairly  satisfactory.  The  old  beds  upon  which  corn  was  grown 
were  not  disturbed  after  the  last  hoeing  in  the  early  part  of  July, 
and  they  have  been  found  to  give  satisfactory  results  in  cold  weather, 
owing  to  the  arrangement  of  the  surfaces  in  hills  and  furrows,  thus 
nenabling  a  covering  of  snow  and  ice  to  rest  on  the  hills,  and  re- 
ducing the  exposure  of  the  material  in  the  furrows  to  frost. 

The  quality  of  the  sewage  and  effluent  from  several  different 
places  may  be  seen  by  the  tables  of  analyses  on  the  following  pages. 
The  sewage  is  ordinary  town  sewage,  discolored  and  somewhat 
modified  at  times  by  a  considerable  amount  of  spent  dyes  discharged 
into  the  sewers  from  the  straw-goods  factories  in  the  town. 

For  the  results  of  chemical  and  bacterial  analyses,  showing  the 
Tariations  at  different  hours  of  the  day  in  composition  of  the  sum- 
tner  sewage,  and  measurements  of  its  quantity,  reference  is  made  to 
page  469  of  the  annual  report  for  1894  and  to  page  456  of  this 
volume. 
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*  The  color  of  many  samples  was  affected  by  the  preseoce  of  spent  dye  llqoora  In  the  se^ 
in  many  oases  could  not  be  determined  satisfactorily. 
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Tndtr-drain  of  the  Framingham  Filler-beds. 

[Part*  par  100,000.] 
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SeWAOE  DiSPOSi       AT  Garbher- 

The  Gurdner  sewemge  system  wa  i  put  in  operation  about  Aiig.l 
189  L  At  the  end  of  1895  there  were  254  contiections  with  li 
sewers.  The  population  of  the  town-in  1895  was  9,182.  Withi: 
exception  of  roof  water  used  for  flushing  purposes  from  a  limitr 
number  of  buildings  at  the  upper  ends  of  the  sewers,  surface  wai 
is  excluded.  Care  was  also  taken  during  the  construction  oft: 
system  to  exclude  ground  water  by  making  tight  joints  between  t: 
sewer  pipes ;  but  no  under-drains  were  placed  beneath  the  sewei 
and  there  is  a  considerable  quantity  of  ground  water  mixed  ^ 
the  sewage.  The  quantity  of  sewage  is  not  definitely  koo^ 
but  it  is  probably  not  far  from  250,000  gallons  per  day  in  i 
weather. 

The  tract  of  land  purchased  by  the  town  for  the  disposal  of  sews 
contains  16.9  acres.  Much  of  the  material  upon  this  tract  was  fou 
to  be  too  fine  for  the  filtration  of  sewage,  and  as  a  result  the  tilt 
beds  are  almost  wholly  artificial,  being  formed  of  the  porous  s3 
and  gravel  from  a  ridge  upon  this  tract.  There  are  12  thorousi 
under-drained  filter-beds,  having  a  total  area  of  1.4  acres  :  two  si 
plementary  beds,  which  are  less  porous  and  not  under-drain 
having  a  total  area  of  0.37  acre ;  and  two  other  small,  under-dmii 
beds,  containing  together  0.14  of  an  acre.     One  of  the  last  bed 
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Bed  to  receive  the  sludge  from  the  sludge  tank  and  the  other  was 

•ODstrueted  to  receive  tbe  dischartre  from  a  blow-ofl*  located  at  the 

owe^t  ]>oiiit  in  the  inverted  syphon  which  conveys  the  sewage  from 

^^^•he  town  across  the  valley  of  Pond  Brook  to  the  filter-beds.     This 

>ed,  however,  ha^  not  been  used  for  several  years,  as  it  has  been 

~  bumi  that  if  clogging  occurs  in  tbe  syphon  the  sewage  backs  up  in 

.he  pipe  until  aufficieut  head  ii^  obtained  to  remove  the  obstruction. 

Tlie  material  i>f  the  filter-beds  has  mu  effective  size  of  0*10  to  0.2A 

-tnilli  meters?,   which  is  sonic  what  coarser  than  that  at  Marlborough 

jinit  much  tiner  thun   that   at  Framingham*     Undcr-drains  l»eneath 

tihe  beds  are  generally  20  feet  apart,  and  at  a  deplh  of  4  to  5  feet 

ii>el'»w  the  j^urface  of  the  beds.     The  sewage  when   it   reaches  the 

^disjiosal  area  first  passes  through  duplicate  separating  tanks,  having 

Ml  combined  capacity  of  about  10,000  gallons,  and  overllows  through 

ivao<lcn  troughs  upon  the  disposal  area,  as  described  in  the  annual 

'report  of  the  Board  for  1H92,  page  580* 

The  operation  of  these  filter-beds  in  winter  is  very  different  from 
that  in  warm  weather*  During  the  warmer  portions  of  the  year  it 
has  been  the  general  custom  to  apply  the  .newage  to  the  beds  in 
rotation  once  in  two  days,  the  amount  applied  depending  upon  the 
character  of  the  material  of  the  bed.  The  deposit  which  forms  upon 
,  the  surface  of  the  tilter  is  removed,  and  tbe  surface  of  the  sand  raked 
to  a  depth  of  2  or  3  inches,  about  once  in  ten  davs  or  two  weeks. 
By  this  method  of  operation  good  purification  has  been  obtained 
during  the  warmer  portion  of  the  year.  In  winter  weather,  when 
the  amount  of  sewage  is  greater  and  it  is  impossible  to  remove  the 
solid  matter  from  the  beds,  tbe  tilters  become  greatly  overtaxed,  and 
a  short  time  after  severe  winter  weather  sets  in  all  of  tbe  beds  are 
covered  with  the  sewage  and  much  of  the  time  a  large  part  of  it 
overtlowe  into  the  adjoining  brook.  When  the  warmer  weather 
'  eom<*^  the  surface  of  the  beds* becomes  uncovered,  the  sludge  which 
has  accumulated  <IuriDg  the  winter  is  scraped  off  and  the  quality 
of  the  etHuent  rapidly  improves. 

The  area  of  the  filter-beds  is  inadequate  for  purification  *>f  tbe 
sewage  of  the  town,  and  it  will  be  necessary  to  prepare  a  larger 
number  of  beds  in  order  to  prevent  unpurified  or  partially  purified 
sewage  from  entering  the  brook. 

During  the  last  two  winters  the  surfaces  of  the  filters  have  l>een 
furrowed,  and  the  results  obtained  have  been  somewhat  better 
than    in    previous   years,  although    it  appears  that  the   night    tlow 
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Skwaoe  Disposal  of  Maelborough* 

The  sewerage  system  oi  ihe  city  of  Marlborough  (populat: 
1895,  14j977)  was  completed  late  in  1891,  and  at  the  end  of 
tbere  were  about  1,252  connections,  including  all  of  the  lar^^er 
mgs,  such  as  hotels,  facto ries,  etc. ;  the  totnl  length  of  sew€ 
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^•.07  miles*  The  so-called  ''separate  system"  was  adopted,  but 
I  under- drains  were  laid  beneatli  the  sewers,  and  n  large  amount 
^  ground  water  enters  them  at  certain  seasons  of  the  year. 
■  As  the  sewage  arrives  at  the  disposal  field  it  passes  through  dupli- 
lite  separating  tanks  and  screens  before  passing  into  the  distributing 
Bpea.  Each  tank  is  about  25  feet  long,  G^  feet  wide  and  6  feet 
ftep.  The  screens  are  of  wire,  and  have  a  1-inch  mesh.  The 
^_udge  which  is  deposited  in  the  tanks  flows  by  gravity  to  beds 

Ire  pared  for  Ibis  purpose* 
I  The  total  area  of  the  ti'act  bought   by  the  city  is  62.7  acres, 
fpon  this  tract  13  sewage  beds  with  a  total  area  of  9.0  acres  and 
,,  Bliidge  beds  with  a  total  area  of  1,7  acres  have  been  prepared  for 
ae  disposal  of  the  sewage  and  sludge*     The  material  of  the  beds 
.  3  finer  than  that  of  Framingham  or  Gardner,  and  has  an  effective 
_-ize  of  0.12  to  0.14  millimeters.     The  area  has  a  moderate  slope 
;»oward  a  small  brook,  and  is  from  7  to  22  feet  above  it.     The  beds 
re  thoroughly  under-drained  by  means  of  parallel  lines  of  pipe,  50 
apart  and  about  6  feet  beneath  the  surface.     All  these  drains 
lecharge  into  the  brook  before  mentioned. 
The  sewage  is  ordinary  city  sewage,  varying  in  strength  from 
ae  to  time  with  the  amount  of  ground  water  which  enters  the 
iwers.     The  quuntity  of  sewage  is  not  known,  but  the  dry  weather 
)w  is  probably  in  the  neighborhood  of  500,000  gallons  per  day. 
For   the    results   of  chemical   and    bacterial  analyses  of  hourly 
"amjiles,  showing  the  variation  in  the  summer  sewage  as  it  flowed 
atu  the  settling  tanks,  reference  is  made  to  page  467  of  the  annual 
ipurt  for  1894  and  page  455  of  this  volume.     In  the  same  tables 
>urly  measurements  of  flow  will  also  be  found.     Kach  bed  gener- 
llly  receives  the  sewage  for  twenty-four  hours,  unless  the  quantity 
r>f  sewage  is  so  great  as  to  cause  it  to  overflow  its  banks ;  and  the 
lewage  disappears  from  the  surface  in  from  one  to  ten  days  after 
"receiving  the  dose. 

^    The  surfaces  are  ploughed  and    harrowed  about  once  in  three 

weeks,  the  sludge  being  raked  from  the  surface  before  the  bed  is 

ploughed.     At\er  this  treatment  the  sewage  disappears  from  the 

bed  rapidly,  the  length  of  time  taken  for  it  to  pass  through  the 

filter  iDcrejising  with  each  application  of  sewage. 

k     In  the  fall  the  surfaces  of  the  beds  are  furrowed  with  a  disc 

tiarrow  and  in  the  winter  the  sewage  is  applied  to  the  beds  for  not 

UDore  than  half  a  day  at  a  time.     The  capacity  of  the  field,  however, 
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is  mgufficieot  for  the  flow  duriog  wet  weather.     At  such  Xm 
portioD  of  the  sewage  flows  direetly  into  the  brook. 

The  sepamtiug  tanks  are  emptied  once  in    two  weeks,  i»; 
iludge,  after  being  dried  on  the  beds  prepiired   for  tlio  ptir^m 
called  away  by  the  farmers  for  use  upon  the  land  as  a  fertifsit 

It  has  not  been  the  custom  t^  employ  a  miin  eriiiHtantly  m^ 
for  the  beds,  a^  In  the  cases  of  Brockton,  Fratniogtmoi  andOiiis 
but  to  employ   u   luun   living   in  the  neigh l>cirfaood   to  atted 
changing  the  flow  of  sewage  fmm  bed  to  Wd   and  to  reiiK*ftl 
scum  from  the  aiirface  of  the  beds,  paying  bim   hy  the  hour  fa  I 
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10. so' 

10.10 

T.P 

10 

ISSfiT 

F#b*    18 

Thick. 

- 

1  03,10'  4T.e^ 

40, a«' 

6T,40 

li.fu 

20 

13901 

Feb,    28 

Decided* 

Cons.*  dlny* 

o,is 

42*00.  23*aO 

le.^oi  ^.00 

B*l& 

31 

13084 

Mur.    U 

n«Qlded. 

Heavy,  gray. 

o*ao 

24.50    31,10 

S.40| 

7.50 

l.# 

23 

UiiA9  i  Miir.   2G 

Thkk, 

Henvy,  white. 

o.fio 

41.80   27,SO 

20.00 

23.40 

4*T!^ 

23 

U135    April  10 

Decided. 

OODi. 

0*iO 

35.00    20.20 

Q.30 

13*40 

[    T.K 

21 

143«4    Mfty    23 

Decided, 

Heavy, 

o.so 

40-401  36*aO! 

13.00, 

32.S0 

It*.** 

2ft 

l4iT&   JttPe  17 

DlBtltim* 

SUgbt. 

O.M 

34.00   23.001 

i.eo' 

4.«0 

4.3» 

m 

IAU9    July    17 

Decided. 

,  Cooi*,  gray. 

0*23 

27.80  22.ao. 

6.001 

10,20 

'    &.» 

2T 

Uan    Aug.  11 

Decided, 

1  V.  heavy,  black. 

0.49 

78.00 

23.001 

^.m^ 

tl.30 

§.* 

28 

l&21ft    gepL  17 

Thi«?k, 

Heavy,  dark  ■ 

- 

00,70 

45.&0| 

16.20, 

20*70 

14.91 

2» 

16307    Oct.     16 

Deeded,  mlllEy. 

Henvy^grayifth, 

0,40 

a7*io 

28.00l 

«.40' 

IS,  50 

(    «.l* 

SO 

156&1    Kov.    11 

Dlptluet. 

.  Qoni.,  while. 

0.10 

23.00   22,20| 

o.so; 

O.OO 

7,» 

SI 

1M2T    Dec,    11 

Decided, 

, Heavy. 

0.00 

32.60 

30.00 

6,00 

13*00 

i.2E! 

a2 

15811    Dec*   ffi 

Dl-Uijcl. 

Cane. 

0,30 

'  20.80 
42.54 

^.»0 

2S.lfl 

T~00 

10,00 

4.4C 

:i3 

Av.. 

- 

I4*t6 

ll.tl 

7,» 

f" *'" 

♦  Too  turbid  to  determine. 
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time  spent  on  the  work.     The  ec»st  of  all  work  dotiG  on  the  beds 
^luring  1895  amouuted  to  ulxmt  $1^000. 

At  times  there  has  been  considerable  odor  from  the  sludge  beds 
i^iftnd  around  the  outlet  of  the  carriers,  but  this  has  been  overcome 
rihsomewhnt  by  the  use  of  lime.  The  average  analyses  for  the  year 
I  ii894,  as  presented  in  the  following  tables,  indicate  that  about  1^5 
mifev  cent,  of  the  organic  matter^  as  represented  by  the  albuminoid 
■Rmmonia,  was  removed  from  that  portion  of  the  sewage  which  was 
lapplied  to  the  beds  during  that  year,  and  during  1895  the  percent- 
jhiige  of  organic  matter  removed  was  about  93. 


f  Bewoffe  frovi  Marlborough* 


[Parti  p9T  100,000.] 


Aniioiiu» 

, 

1       MTttoQKJV  Af 

Ox  tow  CiiH^CKiiD. 

laov. 

1 

™i 

^ 

i 

1 

i 

1 

^ 

1 

1 

1 

1 

i' 

k^ 

1 

1 

i 

1 

c 

1 

•.MOO 

0.9010 

.1640 

0.9440 

6.42 

.0000 

.0800 

7.0990 

9.9160 

.3000 

.0660 

7.4 

1 

»,ISI» 

•.7799 

.9099 

0.4700 

7.RT 

.0000 

.0000 

9.1940 

3.6440 

1.2000 

.0400 

6.4 

2 

1.9900 

o.atoo 

.SiOO 

0.8940 

6.60 

.0000 

.0000 

4.9200 

8.0000 

1.2440 

.0400 

1  6.8 

1.0400 

0.9U0 

.1330 

O.tMO 

4.19 

.3600 

.0600 

9.6900 

2.04*0 

1.1400 

.0400 

'  7.4 

2.0400 

0.4790 

.2100 

o.ae^eo 

6.94 

.1940 

.1900 

3.9406 

1.640O 

.1300 

.0800 

7.3 

0.V120 

0.2190 

.0920 

0.1360 

4.94 

.2600 

.oaoo 

3.240O 

1.160U 

.4700 

.0730 

7.4 

1.241(0 

0.4940 

.1640 

0.9200 

9.19 

.0000 

.0000 

1.07M) 

1.2097 

.1640 

.0600 

6.0 

Kwao 

0.2W0 

.2340 

0.0980 

1.44 

,0000 

.0000 

3.2800 

2*2140 

.1400 

.0440 

7.1 

t.iooo 

0.ft«M 

.3490 

0.3190 

2.94 

.0000 

.0000 

4.7909 

2.7886 

* 

^ 

T.7 

9.6000 

l.ftlOO 

.6100 

1.0700 

12.90 

.0000 

.0000 

8.4664 

1      - 

. 

8.9 

».aooo 

0.90O0 

.9000 

0.6000 

9.00 

.0000 

.0000 

9.9746 

1.4170 

1      ^ 

. 

4.8 

9*3100 

0.9900 

,1740 

0.9440 

9*97 

.0000 

.0000 

2.9408 

1.8172 

.1800    .0900 

4.2 

4.0MO 

1.9990 

.4200 

o.ftsao 

6.40 

.0000 

.0000 

8.7400 

2.nto 

.3400    .0600 

0.8 

S.flMO 

0.4700 

.stau 

O.S;a20  , 

0.00 

.0000 

.0000 

4.8760 

l.»gtK) 

.2200    .0700 

a.6 

14 

S.ISW 

i.ioeo 

.9060 

0.9090 

U.44 

.0900 

.0400 

7.6416 

2.6410 

.I960 

.0460 

1  9.1 
7.4 

16 

S.960T 

0.7994 

.9700 

0.4994 

4.49 

.0993 

.0947 

6.0142 

3.8940 

.9088 
.woo 

.0440 

14 

uum 

0.4419 

.1790 

9.9700 

4.11 

.0080 

.1000 

9.4796 

1.9480 

1 
.0640 

.0270 

7.4 

17 

S.0iO0 

0.4490 

.1990 

0.9990 

9.04 

.0000 

.0860 

9.9900 

1.4196 

.1080 

.0300 

8.1 

IS 

4.lt00 

1.4900 

.1400 

0.9290 

7.16 

.0000 

.0000 

11.1640 

6.0810 

.2200 

.0740  , 

7.1 

W 

9.tam 

0.9M0 

.0400 

0.9540  1 

9.90 

.2760 

.0600 

8.9840 

1.2008 

.1420    .0650 

10. ft 

20 

O.t4fl0 

0.1990 

.0490 

0.0020 

B.96 

.4760 

.0370 

1.9826 

0.7742 

.0670    .0200  ■ 

7.0 

21 

1.7600 

O.il40 

O.99O0 

1.00 

.0000 

.0000 

4.3800 

1.7323 

.0000  ,,0400  1 

T.O 

2-1 

1.M00 

0.S080 

.1190 

0.1990 

4.40 

.1300 

.901*0 

2.6026 

1.6346 

.1200 

.0870 

7.8 

2a 

i.40OO 

O.IMM 

.9990 

O.904O 

7.96 

.0060 

.0000 

6.6860 

2.Tiaa 

.1600 

,0400 

7,» 

24 

4*id40 

0.1440 

.1010 

0.0490 

6.00 

.9000 

.0000 

1.4820 

1.0020 

.1980 

.1860 

4.7 

36 

o,m» 

O.llflO 

,om» 

o.oaio 

4.00 

.0«)0 

.0360 

0.5260    I 

0.8376  , 

.0900 

.0640 

8.0 

26 

o.iioO| 

0.9IOO 

.0760 

0.4040 

8*90 

.0070 

.0000 

6.8010 

1.4040 

.8600 

.    k 

0.4 

37 

4.M44> 

0.9160 

.3990     0.9390 

9.46 

.0000 

.0000 

6.7860 

3.9300 

.2460 

.0760 

6.4 

2S 

o.mo 

0.4090 

.1490  1  0.2940 

9.40 

.0000 

.0000 

9.1690 

1.979U 

.1290 

.0660 

8.4 

30 

o.mm 

0.9490 

.0100     0.0990 

9.4& 

.4360 

.0400 

0.80TO 

0.6630 

.0640 

.0900 

8.4 

30 

1.<H8B 

0.9990 

.1740     0.1940 

4.60 

.9000 

.0000 

3.0444 

1.1700 

- 

• 

7.8 

81 

1.7600 

9.9440 

.1230     0.2940 

4.S 

.0000 

.0000 

1.9000 

0.0240 

.1100 

.0890 

7.9 

82 

l.fl«47 

9.4049 

.1947 

0.2901 

9.99 

.0944 

.04ti 

4.76lt 

1.7084 

.1384 

.0664 

7.7 

88 

0«ior«  ofr«ii«lre.*>'  The  »ample«  w«r«  ooll«el«d  f rom  tht  MiiftntlDg  uiikftjftDd  repr«««at  Um  Mrwage 
rt«r  m  portion  of  ih«  toapeml&d  matter  had  been  Mperated  from  It. 
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^drains  of  the  Marlborough  FtUer-beds. 

^B 

[Parti  p«r  IW.^SOO.] 

^H 

imosu. 

^ 

KiTliUOIV  MM 

1 

, 

J 

1 

^ 

1 

i' 

1 

I 

1" 

m 

1 

^1 

M» 

4.tt 

1.6000 

.0070 

.1011 

0.1 

.0070 

~  ^B 

.(MMO 

ft.lS 

1.7M0 

.0040 

'lOli 

9.0 

.0000 

fl 

.0170 

6.18 

0.9000 

.0090 

.1044 

7.1 

.0000 

^M 

*O90O 

S.7T 

1.1000 

.0070 

.2136 

8.0 

.0000 

^M 

.OlM 

i.85 

0.7SO0 

.0180 

.2840 

8.0 

.0700 

^1 

,0140 

4.61 

0.7800 

.0070 

.2868 

7.8 

.0280 

^M 

.0110 

8.83 

0.4800 

.om 

.2384 

6.4 

^0600 

H 

.0180 

3.M 

o.eooo 

.0200 

.2640 

7.4 

.1000 

^H 

,ai70 

4.40 

1.0000 

.0100 

.1604 

8.1 

.0124 

^1 

.oiao 

4.41 

1.0000 

.0140 

.1417 

7.8 

.0340 

^M 

.031<» 

4.iO 

0.B50O 

.0180 

.2120 

7.1 

.0020 

^1 

*MIO 

4,11 

l.OftOO 

•0080 

.1744 

8.3 

.0020 

^M 

^OfiTO 

4.88 

1.1000 

.0180 

.1804 

7-6 

.0080 

^1 

.©wo 

4*S8 

1.0000 

.0140 

.1434 

7.T 

.0180 

^1 

.OSTO 

8.00 

0.7000 

.0100 

.2870 

T.O 

.0100 

^M 

.OMO 

4.04 

0.7500 

.0080 

.8486 

6.0 

.«H20 

^H 

.0680 

i.44 

0.S6Q0 

.0180 

.4197 

7.0      ' 

- 

^1 

.ono 

1.88 

o.osoo 

.0080 

.2487 

6.6 

- 

^1 

.0000 

4.88 

1.0000 

.0180 

.3888 

la.fl 

.OQGO 

^M 

.0440 

4.80 

0.8000 

.0110 

.3811 

12.4 

.0460 

20                    ^M 

.0700 

T.OO 

3.6000 

.oiio 

.UOfi 

0.8 

.0800 

■ 

.oeaa 

e.40 

0.8000 

.0180 

.6801 

6.8 

.0740 

1 

.OtlO 

7.80 

l.«000 

.0800 

.8008 

8.4 

.0900 

^M 

.0«7O 

7.&0 

1.S50O 

.0400 

.6408 

7,0 

.0400 

^M 

.Q8M 

T.41 

8.0800 

.0080 

.3078 

8.9 

.2760 

^M 

.owo 

7.00 

1.8000 

.0140 

.3610 

8.1 

.1100 

^1 

.owo 

4.90 

0.9900 

.om 

.5840 

6.0 

.0170 

^1 

.0340 

••» 

1*1600 

.0190 

.83U 

8.8 

.OlfMJ 

H 

.0800 

8.74 

I.SIOO 

.0080 

.3080 

8.6 

.OIW 

H 

*0«30 

4.88 

O.80O0 

.0040 

.3103 

7,0 

.0230 

!9 

.087ft 

1.60 

i.mi 

.oiao 

.S£44 

8.3 

.0866 

_       1 

I* 


and  dl«*gTMAU»^ 

■nd  di«MH.<jaUll> 
Deeldfldlj 

Dlatloelly  mottf . 

Dlfitlnctlx  in««j* 
I>©oidedIy  ranitf . 
Blfttiaetly 


^.1 


Tho  samples  w«re  collected  from  the  under-drains,  generally  from  those  beaet 
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-drains  of  the  Marlborough  Filler-beds  —  Concluded. 


lr>rt«pirioiVjaa.} 


Almost]  A. 

1 

'                  ITlTSOOKV  41 

1 

f 

1 

1 

- 

i' 

1 

1 

30 

.osoo 

4.il 

O.BSOQ 

.0010 

.^57 

.0060      ' 

1 

W 

.0350 

6.10 

0.0600 

.0010 

1        ,2370 

7.1 

.0140 

2 

£0 

.0170 

4.B0 

0,1000 

.0070 

.2m 

7.1 

.1200 

3 

30 

.0!^ 

4.10 

1.1000 

.0000 

.2400 

0,7 

.0380 

4 

to 

.0900 

fi,U 

1.0000 

.OOfiO 

.lfl38 

T,0 

.ooso    I 

5 

JO 

,0180 

ft,46 

i.mNn 

.0100 

.2901 

B.S 

.0S4O      1 

1 

)0 

,0940 

6.7fi 

l.TOOO 

.0120 

.4068 

S.l 

.0750 

7 

30 

.OTSO 

e.o« 

o.saso 

.OlSO 

.7070 

i.i 

.2000 

1 

JJ 

■oaw 

3.80 

0.3900 

Mm 

.SffTl 

0.0 

.OBfiO 

0 

^ 

.0900 

4.00 

0*21S0 

.0000 

.0471 

6.T 

.0*40 

10 

20 

.0460 

4,C0 

0.2M» 

.OlSQ 

.aw7 

i,fl 

.0400 

11 

90 

,0330 

4*10 

0.1100 

.0270 

.4004 

1,4      1 

.ISOO 

IS 

40 

.0200 

4*U 

1.4000 

.0000 

.31H 

8.0 

.06M          ; 

u 

-JO 

.0100 

a.80 

1.3000 

.0090 

.2194 

1.9 

.0320 

u 

^      1         .0220 

4.W 

o*4ai» 

.0010 

.84^ 

7.4 

.ouo 

18 

m          .wso 

e.oo 

o.wn 

.04M 

.4218 

T.7 

.0060 

18 

'X»      !         .OfrW 

T.ao 

i.iooo 

t0220 

.AOOfl 

IKO 

.3000 

17 

40      '         ,0310 

1 

<l.90 

0.9900 

.OIQO 

.3724 

10,0 

.2300 

11 

10               ,0i20 

7.M      ! 

l.OMM 

.0110 

.2400 

10.0 

.0600 

10 

•'1              .01^ 

7.M 

1.290Q 

.0000 

.3012 

0.0 

.OTSO 

30 

SO            ,o;i» 

T.W 

O.ISOO 

.0000 

.oaoo 

0.0 

.2800      i 

21 

'KF               .0240 

6.80 

O.800O 

.0070 

.4440 

0.0 

.OSTO 

n 

V>               .0210 

1        T-10 

1.2060 

.0140 

.3093 

7.0 

.2800 

23 

^H)           ,oa» 

e>io 

I.IOOC                .0100 

.i3a2 

7.0 

,1050 

24 

1 

,        «.20 

o.noo 

«D080     1 

.3000 

1.4 

.1550 

2& 

»40              ,0340 

4.10 

I.30O0 

.0000 

.96M 

1.0 

.0600 

20 

1 

4.80 

O.900O 

.oow 

.2l»4 

O.T 

.0900 

37 

I4i»      1         ,OCMM) 

fi,30 

1.9000 

.0094 

.1BSI 

1.1 

.0010 

28 

100               .0140 

3.80 

0.0000 

.Q0«0 

.IMO 

7.1 

.0100 

29 

1''^               .0130 

«.so 

0.9800 

.0020      i 

.1639 

.0030      1 

30 

m               ,0110 

4-Ofl 

0.&300 

.0070 

,im 

i.3 

,0070      i 

31 

m      ,        .0145      1 

a,i4 

0,0000 

.0030 

.01^     ; 

.1011 

i.A 

.D2U 

92 

»i'T 

.0:59 

£.51 

O.OOM 

.3444 

.Qfls: 

93 

Jh  to  which  Mwftge  WM  being  appUed  at  the  time  the  Mmple  wm  collected. 
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Chmnical  EzaminalioH  of  Waierjrom  the  Broo3t  iMisKkt 
[Pirt*  pep  l«,oito,j 


ISM. 
Max      * 

Aug.     » 
Bapt.  11 
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AFFKA.IU1IC1. 


TtlrtldHj. 


T«r7*]|gltt. 


BUflit. 
Vary  ittgbt. 


fiadlBMiil 


BHcbt^  brown. 


CtMU^ 
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Oofii. 


.n 


M 


4B 


Qold. 


D«eSd«dlx  muMT 

And  <!l>i»igreMM«. 
DtatlBelljr  To^. 

tAble  aod  Eanmtv. 
FatnLij 

d  IsAHffreeKb  l«- 
FikioUy  taiiM0%ym 


DlcHnelty  dUasree-     DtaUseUji 

able  and  maffty-  i' 
Decidedly  mu«t>^  FaL&lI j  in 

PWfitljrmaatj.  DI»llli«llrB« 
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Ir&ti,  >OST0, Tfae  iwiiplef  were  DoU«eted  from  ibe  bi-ook,,  at  tim  r^id  f^oi^'t'^ 

Sewage  Disposal  at  Medfieh^d* 
A  eystem  of  sewage  disposal  by  intermittent  filtration  was  iBlt^ 
ditced  at  Med  field  in  1886,  and  was  deflcril>ed  in  the  nioeteetit 
an  Dual  report  of  the  Board  for  the  year  1887.  Up  to  the  eiri^ 
1895  connections  had  been  made  with  1  hotel,  3  bouses  and  i hi? 
straw  factory,  in  which,  at  times,  as  many  as  900  operHtiTCiitf 
employed.  The  original  area  of  the  beds  was  about  1  acre.  Ti 
material  is  mostly  coarse  gravel.  As  the  level  of  the  ground  i^^tf 
is  about  10  feet  below  the  surface  of  the  filter,  there  are  no  w^- 
drains.  There  are  4  beds,  the  surfaces  of  which  are  someirti 
uneven,  each  of  which,  as  a  general  rule,  takes  the  sewage  intuit 
for  two  days.     It  was  found  that  there  was  considerable 
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Affluent  from  (he  Marlborough  Sewage  Filter-beda  w  discharged.                                    ^^H 

[P»rt«  pet  100,000.]                                                                                     ^^H 
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1 
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1 

1 
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1 

1^ 

S4.S0 
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.0900 
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.OSSO 

.0210 
.02M 

.0190 
,0195 
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4.9    1 

_■ 

1 
m 
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1 

1 

9.91 
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8.50 
9.S9 

.1818 
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.43S0 
.2340 
.9080 

.0280 

.0880 
.0940 
.0180 
.0180 

.0181 

.04^ 
.0180 
.0140 
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8.3 
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9.40 

.S880 

.0988 

.0118 

.0070 

8,n 

0.7878 

.OTIO 

.8921 

8.8 

tlw  ait«r  Iwdt  ftiid  iMiow  wb«ra  the  efflueol  froa  Um  liU«r.bedi  •aiers  tb«  ilrcwn.                                             ^^H 

short  dij^tancc  below  the  surface  of  a  portion  of  the  beds,  which        ^^M 
eveiitutilly  became  clogged.     lo  the  .summer  of  18i»3  thia  loam  was        ^^ 
remove<l  and  replaced  with  coarse  gnivel,  and  the  area  of  the  filter 
increased  about  one-third.     Several  times  during  the  warm  weather 
the  surfaces  were  harrowed,  but  they  have  not  been  ridged  fur  eer* 
vice  in  the  winter. 

No  trouble  has  arisen  from  odors.     In  the  following  tables  will 
be  found  analyses  of  the  sewage,  and  of  the  effluent  taken  from  a 
gpring  a  short  distance  below  the  tiller.     The  effluent  is  of  excellent 
quality,  and  no  marked  deterioration  is  shown  by  the  analyses  when 
compared  with  those  made  in  1887,  after  the  works  had  been  in 
operation  for  a  comparatively  short  time, 

• 
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The  samples  were  collected  from  ihe  sprlog,  which  is  located  north  of  the  filter-beds  »nd  »2 
the  direction  of  this  spriug. 
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FOOD  AND  DRUG  INSPECTION. 


The  following  report  comprises  the  operations  of  the  Board  under 
ic  provisions  of  the  food  and  drug  acts  for  the  year  ending  Sept. 
3,  1895. 

The  force  employed  by  the  Board  during  the  year  consisted  of 
le  following  persons  :  — 


Dr.  Charles  P.  Worcester,  . 
Prof.  Charles  A.  Goessmann, 
Mr.  Albert  £.  Leacu, 

John  H.  Terrt, 
John-  F   McCaffrey, 
lIoiiACE  F.  Davis,     . 
Thomas  O.  Allen,    . 


Analyst. 
Analyst, 
Assistant  Analyst, 

Inspector, 
Inspector, 
Inspector, 
Inspector, 


In  addition  to  the  force  employed  in  1894,  Mr.  Thomas  O.  Allen 
ras  appointed  by  the  Board  in  1895,  to  act  in  the  towns  in  the 
ci«rhhorho()d  of  Lowell. 

The  whole  number  of  samples  of  food  and  dinigs  (including  milk) 
xamined  during  the  year  was  7,309,  or  435  more  than  the  number 
xamincd  in  the  year  ending  Sept.  30,  1894,  and  1,405  more  than 
he  average  annual  numl)er  examined  in  the  ten  years  from  Sept. 
0,  1885,  to  Sept  30,  1895. 

The  whole  number  examined  since  the  beginning  of  operations  in 
his  department  in  1883  was  67,756. 

The  following  summary  embraces  the  work  done  during  the 
'car:  — 

Nuinher  of  samples  of  milk  examined, 3J94 

Number  of  samples  above  standard, 1,905 

Number  of  samples  below  standard, 1,889 

Tereent age  of  adulteration  or  deficiency, 49.8 

Number  of  samples  of  other  kinds  of  food  (not  milk),         .        .  2,971 

NumlH>r  of  samples  above  standard, 2,379 

Number  of  samples  below  standard, 592 

rercentage  of  adulteration, 19.9 
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Ktisitier  of  ttinples  of  dmgB  romaUnecI, 
ICiinii^erof  aampli^  of  goo4l  quulitv*      .... 
If  umber  of  sampli^s  adiiliemtcU,  48  delliied  bj  the  statu  lisa^ 
Fciv^ntageof  adulteration,      *       «        «         ^ 

Tcitnl  number  of  s^impTc^  of  fiioii  unci  drugs  ex&SKiltted, 
Tnin!  number  foumi  to  \m  of  goid  f|iialil)-»  -  •  • 
TottJ  iKJmW^r  uot  ocitifomimg  la  the  statute?,  .  . 
Putveolagti  of  *dull<!mUija, 


I 
I 


iM 


Att4Mitioti  ha«  fli  ready  been  caltetl,  in  previotis  reports, 
Ibut  the  tJctceiitageii  giveo  iu  tho  furetroing  suiiiQiary  do  m 
Bent  I  in  any  degree,  the  actual  ratio  of  adult  erntiOQ  exigtiog 
protliicl#  and  id  drugs,  for  BevemI  reasons  :  chiefly  on  ao 
the  fact  that  lb©  experienco  of  the  Board  enables  it,  firgt,to 
a  careftil  selection  of  each  articleHf  mainly,  as  are  liable  to  I 
tioii ;  m>condly,  to  ol>ttiin  aueh  articles  in  those  sca^oos  of  I 
when  their  aduUeration  U  most  common  ;  and  third*  to  paj 
attention  to  new  forms  of  adulteration  which  arc  coostaDtlj 
Itig  ftg  fa-^t  a»  the  fraud  and  ingenuity  of  the  professional  adi 
pre^entt^  thi'iii  to  the  [tuhlie. 

Legislation  itself  has  an  effect  upon  the  ratio  of  samples  1 
be  adulterated*  For  example,  in  1885,  273  samples  of 
were  examined  and  81  [nr  cent,  were  found  to  be  below  th 
ard.  Had  thei^e  samples  been  examined  in  the  following  ye 
61  per  cent,  would  have  fiillen  below  the  standard,  since  the  s 
of  acetic  acid  in  vinegur  was  reduced  by  the  law  of  1885 
per  centi  to  4 J  per  cent,  and  about  20  per  cent,  of  the  nui 
sampler  were  found  to  mnge  l)etween  4 J  and  5  per  cent. 

The  following  tables  present  a  summary  of  the  work  doni 
the  entire  period  from  the  beginning  of  operations  under  f 
and  drug  acts  in  1883  to  the  close  of  the  year  end i at'  S 
18ii5 ;  — 
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•  The  removMl  of  the  office  of  the  Board,  as  well  as  the  labonitory 

^r  fimd  «nd  drug  anulysi?*,  to  the  present  quarters  under  one  roof  at 
|le  State  House  bus  proved  to  he  a  mutter  of  great  convenience,  since 

not  only  allows  a  greater  anaount  of  work  to  be  done,  but  also 
lords  better  opportunity  for  consultation  between  the  Board  and 

analysts  in  all  difficult  and  doubtful  cases. 


Milk* 


The 


of  milk 


irticle  of  food  fo 


cbi 


it  importance  ot  miiK  as  an  article 
3f  peuple*  and  especially  for  the  youngs  the  cage  with  which  its 
adulteration  is  accomplished  and  the  difficolty  of  its  detection  hy  the 
ordinary  connumer,  constituted  a  sufficient  reason  for  the  legal  re- 
quirement that  a  definite  and  comparatively  large  ratio  of  the  expense 
of  carrying  out  the  provisions  of  the  law  should  be  employed  in  the 
inspection  of  milk  and  its  products. 

The  questions  pertaining  to  commercial  fraud  in  the  Fiile  of  milk 
proilucts  (milk,  butter  and  cheese)  are  sufficiently  provided  for  hy 
existing  laws,  and  there  appears  to  be  a  tendency  at  the  present  time 
towards  legislation  in  the  more  important  direction  of  the  sauitury 
control  of  the  milk  supply.  The  recent  acts  providing  for  the  inspec- 
tion tif  milch  cows,  and  the  destruction  of  such  as  are  found  to  he  dis- 
eased, undoubtedly  give  greater  security  to  tbo  consumers  of  milk. 

While  this  is  eminently  desin»ble»  it  is  quite  as  necessary  thut  legis- 
lation hhould  provide  for  prevention  of  the  recurrence  of  disease  in  the 
future  by  requiring  the  frequent  inspection,  by  competent  authority, 
of  the  places  in  which  dairy  animals  are  kept  for  the  production  of 
milk,  and  that  special  attention  should  he  paid  to  tlieir  housing,  their 
water  supfdy,  the  ventilation  and  drainage  of  their  stables  and  the 
quality  of  their  food. 

During  the  past  few  years  the  Board  has  been  called  upon  fre- 
quently to  investigate  the  causes  of  outbreaks  of  typhoid  fever,  and 
in  several  instances  the  medium  of  infectioo  has  been  found  to  be  the 
milk  supply.  It  is  needless  to  add  that  carelessness  in  uianage- 
ment  and  want  of  cleanliness  in  some  of  tlie  details  of  dairy  work 
were  invariably  found  to  exist  in  such  cases.  Local  boards  of  health 
will  accomplish  much  by  encouraging  the  establishment  of  jnodel 
dairies^  in  which  milk  is  produced  and  prepared  for  sale  under  the  best 
possible  conditions.  The  cost  of  such  milk  may  be  a  little  higher  to 
the  consumer,  but  the  security  which  is  gained  will  pay  in  the  end. 
The  game  is  well  worth  the  candle. 
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Sifwsl  poiiili  in  tbe  npocCa  of  lb*  iitftl  j#U  sre  wtyrAjr  ^  ml 
The  ippeamic*,  daring  tbe  yMr,  of  «  compmimliTelj  new  coknii^Hl- 
ter*  tiinploTed  in  the  ftdmlt#nlicm  of  niitk,  hM  led  to  a  €sr«lBl  im^ 
gntioii  of  iU  charai^^  and  eocDpotiliOD.  The  ftttb^taDce  cApM 
It  fln  iiiUiiMs  d^e*  Aod  tbe  qtmiiltty  required  to  prodiice  the  «okr^ 
ft  rich  milk  is  qatte  Email.  Fortufifttelx,  Uie  dye  U  «wj  otimxtsm 
wheo  iotroduced  iiilo  milk,  ma  b  iboim  in  the  report  of  tb*  unite 

Attention  i§  otlle^l  to  the  fibres  sboviog  tbe  re^^altii  of  flnmlpHi 
ft  CAM  where  tbe  aoailysl^  of  nwm  vunples  wai  OEUtde  bj  tliiift^» 
liUt  tbe  cbemiit  of  tbe  Board  and  two  others  to  whom  the  ma^ 
were  «tibiiiitted.  The  greftteei  diflereDce  io  these  aimljsM  wmvij 
)V$  c^f  one  per  cent. 

Tb#  cbLiiD  ii  often  urged  by  milk  prodccerft  that  It  is  imposili 
to  prodiioe  milk  wbtcb  «b&It  unirormly  s^itisfy  the  reqairejueni*  d 
the  IftW,  ftnd  lostAnces  are  addaeed  of  Mngle  ftnioiftls  of  some  far* 
licttlar  brted  wbieh  produce  milk  of  a  qaaltty  considerably  btki 
tbe  legal  vtandard.  To  tbe  influence  thu^  prodae^d  by  tbe  emplj- 
fiicnt  of  breeds  wbieb  famish  milk  of  a  low  standiird  is  added  ih 
effect  of  ti»ing  im|)overiHhed  food,  wbicfa  tends  to  increase  the  (juH' 
tity  of  milk  at  the  ex|»eoic  of  its  quality. 

It  ti»  however,  rare  to  find  a  herd  of  cows,  consistiti^,  mm  is  oiiiiDf 
the  case,  of  a  variety  of  breeds,  in  which  the  average  mi^cture  of  ^ 
milk  of  the  dairy  falla  below  the  logal  standard  of  solide.  It  U  w> 
an  uncommon  event  to  find  that  tbe  milk  taken  on  the  street  fnm 
wagons »  under  tbe  ordiaary  conditions  of  delivery,  is  nearly  or  ^uiu 
aa  good  as  that  which  is*  produced  at  the  dairies. 

The  following  is  a  fair  sample  of  a  single  collection  of  milk  nndi 
in  one  city  in  tbe  month  of  July,  when  tbe  legal  staodard  is  12  [te: 
cent. :  — 


X 


UwrmtmmtM  Mvmam, 

TotilBell^ 

Wacfw  or 

IVlPSCTOB^t  |{CX>&«. 

TotAia«iid& 

8421,  . 

13.94 

Wagon. 

S445. 

IS. 50 

WagoiL 

fi42a,  . 

J3.10 

WagoD. 

8445, 

12.27 

Wm^oo. 

8426,  , 

12.00 

Wagion* 

8447, 

1:1.35 

Wm^m 

0427,  .        ,        . 

12,70 

Wfl^m. 

8449, 

12.64 

Wa^fL 

8rj9,  , 

12.74 

Wilson. 

B451, 

15.67 

Wai^n. 

mm.  , 

12.23 

Waffon. 

8453, 

12.82 

Wtipoii. 

mm, . 

12.77 

WagOD. 

8455, 

12.40 

Wa^n. 

8435*  . 

13.03 

WagQo. 

i  8467, 

12.84 

Wagon. 

WnfOJL 

A437.  . 

13.46 

Wagon. 

8469, 

12.64 

8441,  , 

12,60 
13,00 

Wagon. 

Average, 

12.98 
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A  iiMe  of  aoalysea  of  difTerent  brands  of  condensed  milk  is  pre- 
Lsented  in  the  report,  showing  at  the  Amt  glunce  a  fairly  uniform 
Iqtiality  in  the  samples  exumiDed.  Close  inspection,  however,  shows 
'  coDsideruhle  differences  in  their  composition,  so  far  as  they  relate  to 
I  the  originiil  nutrient  constituents  of  the  milk  from  which  the  samples 
were  made*  For  example,  the  proteid.-^  showed  a  maximum  of  9.83 
[per  cent,  and  a  minimum  of  5.i<5  per  cent.,  the  milk  sugar  a  muxi- 
lIDum  of  20.06  per  cent,  and  a  minimum  of  7.05  per  cent.,  and  the 
fat  a  maximum  of  12.3  per  cent,  and  a  minioium  of  7.4  per  cent. 

The  average  constituents  of  the  thirty-three  samples  were  as  fol- 
lows :  — 

Total  soHds» 72.32 

Water , 27,76 

Milk  solids 32.37 

Caaesu^r, .  39.94 

WiJksuffar. 13.01 

Frot«!ids,        .        ,        ,        , 8.10 

Fat. 9.69 

Ash, 1.58 

Fat  ia  original  milk,*  .        . 4,06 

As  is  quite  commonl}'  the  case,  the  prices  at  which  these  difierent 
brands  were  sold  aflbrdod  no  indication  of  their  comparative  quality. 

Local  Inspectiox* 

The  statutes  provide  that  in  every  city  there  shfill  he  a  local  in* 

spector  of  milk,  while  in  the  towns  the  law  in  permissive  only,     Aa 

[the  towns  increase  in  population,  especially  in  the  metropolitan  dis- 

riot,  the  number  in  which  milk  inspectors  are  provided   by  the 

itmiclpal  authorities  unnutdly  increases,  and  thus  greater  protec- 

)  tion  is  constantly  afforded  against  the  adulteration  of  this  i(uportant 

food.     It  is  desirable  that  every  town  having  a  popuhition  of  more 

ithan  five  thousand  inhabitants  should  appoint  an  inspector,  and  give 

him  such  support  in  carrying  out  the  law  as  the  subject  demands. 

Butter. 

The  fact  that  mot*e  than  97  per  cent,  of  the  samples  of  butter 

obtained  by  the  inspectors  (18(>  out  of  191  samples)  proved  to  be 

genuine  is  a  fair  indication  of  the  methods  of  sale  of  this  article  in 

open  market,  and  of  the  extent  of  adulteration  or  of  illegal  salesi 

*  AiiumlDg  « itaadard  af  9.3  per  cent,  for  solidi  not  UU 


Spices. 
The  examination  of  spices  shows  a  wholesome  state  of  thi 
as  compared  with  that  of  1883-84  (the  beginning  of  Of 
under  the  food  acts),  when  65  per  cent,  of  spices  examin 
found  to  be  adulterated.  The  percentage  of  adulteration  1; 
was  16.3  per  cent.,  or  about  one- fourth  of  that  which  pre 
dozen  years  since. 

Maple  Syrup  and  Sugar. 
These  valuable  products  of  the  rock  or  sugar  maple  tr 
been  made  the  subjects  of  careful  study,  and  some  advance  I 
made  in  the  matter  of  distinguishing  the  different  Farieties  i 
which  closely  resemble  cane  sugar  in  their  chemical  comf 
The  rough  inspection  afforded  by  the  senses  of  sight,  ta 
smell  still  give  important  aid  in  the  examination  of  these  art 

Egg  Substitutes. 
The  analysis  of  these  preparations  shows  how  little  relia 
be  placed  in  the  statements  of  the  inventors  or  manufactu 
new  or   patent   food   preparations  with   reference    to    theii 
nutrient  value. 

Cooking  Utensils. 
While  the  food  and  dru<]c  ^ct  of  Massachussetts  does  not  i 
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ite  "  or  enamelled  ware,  which  is  largely  sold  for  culinary  purposes, 
the  B(*nr<l  ordered  aoexuminutl(in  to  be  imule.  It  had  been  chtirged 
that  the  ctiamelled  coating  of  such  utensils  eontiined  arsenic. 
Arsenic  wm  found  in  only  one  instance,  and  in  that  case  the 
quanlity  was  inconsiderable  and  such  only  as  might  have  been  due 
to  a  slight  impurity  in  the  uuiterial  used  for  glazing.  More  thao 
half  of  the  utensils  contained  antimony. 


The  following  figures  afford  a  very  good  illustration  of  the  advan- 
tages secured  by  the  enactment  of  a  well-devised  food  and  drug 
statute. 

In  lKrS4,  soon  after  the  enactment  of  the  law  and  before  an  ade- 
quate appropriation  had  tieen  provided  for  its  enforcement,  an  exam- 
inalion  of  j^pices  and  cream  of  tartar,  and  other  articles  of  food,  as 
sold  in  open  market  in  Massachusetts  gave  the  following  results;  — 

Samples  of  spices  col lectetJ  in  1884,  43 L    NuhiIkt  adulterateil^  2t6>  or  50*1  per 

cenL 
Suaiples  of  spices  eoltected  in  July,  1896,  78*    Number  ftdultpnited,  2,  or  2.6 

per  cent. 
Samples  of  cream  of  tartar  collected  m  1884,232.    Number  acUiUerateil,  77,  or 

*S:1.2  pt'T  ciMit 
Sampli;?^  of  crciira  of  tartar  eollected  iti  Jul}*,  1896,  25,  of  which    I  was  atlnl- 

ti»ralecj,  or  4  per  cctit, 
^ut  of  V2l\  samples  of  butter,  cheese,  tea,  coffee  and  confectionery  collected  m 
■        1884,  15.  or  12.2  per  cent.,  were  atlu!lerati*d. 
Out  of  82  samples  of  ihe  B^ime  articles  collected  under  stmilar  conditions  in  Julji 

1896,  all  proved  to  be  genuine, 

»Drtto9, 
The  principal  drugs  found  to  be  adulterated  by  the  analyst  are  as 
follows  :  — 

Ether,  distilled  writer,  extract  of  licorice,  compoimd  spirits  of 
ether,  spirits  of  nitrous  ether  (all  beknv  standard  and  movii  ihiin 
half  showing  less  than  50  per  cent,  of  the  retjuired  strength),  the 
pharinacopfrial  wine3  and  liquor,  titicture  of  opiutn,  offiiinal  soap 
and  meiTuric  ointment.  Much  greater  care  i;^  necessary  in  the  prep- 
aratinn  of  distilled  water.  Its  use  for  preparing  eye-lotions,  for 
the  solution  of  nitrate  of  silver  and  other  salts,  and  many  other 
purposes  requiring  pure  water,  calls  for  a  carefully  made  article, 
and  yet  it  was  quite  comnionly  found  on  analysis  to  be  nothing  but 
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the  tap-water  of  the  city  or  town  supply »  and  in  one  ioiliiKti 
contuirutd  more  i!iipuritiei§  than  ordiuary  sewage-  It  is  ti^l^l 
say  that  a  convjetioo  and  fine  followed  clom  U[m>ei  tbb  sale. 

Notices. 

The  following  are  the  names  of  the  cities  and  lawns  to  wUd 
warning  notices  were  sent  during  the  year,  stating  that  the  paitii 
to  whom  they  were  sent  were  fouod  to  be  retailing  food  and  dnfl 
which  were  below  the  required  standard  of  purity. 

Tlxis  form  of  notice  was  adopted  fur  the  purpose  of  giviog  icfc 
mation  to  retailei*s,  where  there  is  presumptive  eTidence  that  ti^i 
are  not  awnre  of  the  fact  that  the  articles  in  question  are  below  lia 
standard  quality  required  by  the  statutes.  Such  notices  are  H 
required  by  the  stututes^  and  failure  to  receive  tbeix]  doe^  notes 
empt  the  retailer  from  liability  to  complaint  at  court. 

Ciiies  aud  7^o^ns  to  which  Ndkies  were  $mt  an  Acmuni  ^  Adulterated  Muk 


L 


Barro,    .,.,.,       S 

1   Natick,  t        ,         .         ... 

Be<iford, 

1 

Newton, 

^     1 

Berlin,    . 

S 

Onset  Bay. 

Bostot],  . 

2 

Peabodj, 

Brock  irin. 

a 

Provineelown 

Brook  line. 

1 

Qaincy,  * 

Cam  bridge. 

.      25 

Rerere,  - 

Chelscti, 

,     u 

Roehester, 

Clinton,, 

1 

Salem,   . 

Dedhaitii 

e 

Soin<?rvilI^, 

.    3 

Decrfii'ld, 

1 

Sicnebattii 

Dovi*r,   i 

1 

Sti>u^lon,     . 

Evemt,. 

.      16 

Sadburj, 

Fall  Hirer, 

fi 

Wtiltham, 

Ganlnrr, 

2 

Ware,     . 

GioucfsttT,     . 

8 

Wareham, 

It  art!  wick,     . 

3 

Watertown^    , 

Hiivcrl^illi 

2 

West  Newton^ 

Holli^i<*n»      , 

1 

Wt\«?ton, 

Hnljoke, 

^  1 

Weymouth,    . 

Hull,       . 

S 

Winchester,    , 

Hyde  Park,    , 

5 

WInibrop, 

Lawrfnt'e, 

6 

^\''obum,        * 

I 

Lcxlnglon,     . 

1  1 

Worcester,     , 

Maiden,. 

12 

- 

Meilford, 

6 

Total,      ,        .        .        .       .   i? 

KjintiiekL*t, 

,         .         2\ 
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?  and  Towns  to  which  Notices  were  sent  on  Account  of  Adulterated  Articles  of 
Food  other  than  Milk. 


igton, 2 

borough,         ....  2 

kstone, 10 

>n 34 

kton, 1 

bridge, 4 

Kiver, 7 

iburg, 2 

Iner, 1 

(^ester, 1 

oke, 3 

rtMice, 2 

ell 6 

1 1 

Jt 1 


IMttsfield, 1 

Plymouth, 2 

Provincetown,        ....  2 

Salem, 1 

Spencer, 2 

Springfield, 1 

Stoneham, 1 

Taunton, 1 

Ware 4 

Watertown, 2 

VVestfield 2 

Woburn, 2 

Total, 98 


ties  and  Towns  to  which  Notices  were  sent  on  Account  of  Adulterated  Drugs, 

lis, 1 

North  Adams,        ....        4 

i^ton, 

•borough, 

k.stone, 

2 

1 
1 

Northampton, 
Peabody,        .        . 
Provincotown, 

1 
1 

1 

on,  . 

16 

Salem,   . 

2 

l»ri(lg(», 

sea, 

Kiver, 

7 
3 
4 

Spencer, 

Springfield, 

Stoneham, 

1 
5 

1 

ilmrg, 

1 

Taunton, 

1 

Iner, 

2 

Waltham, 

4 

leester, 

3 

VVestfield, 

2 

,'()ke, 
ell,  . 

8 
1 

West  Medway,      . 
West  Newton, 

1 
1 

len. 

4 

Winchester,  . 

2 

bli'liead, 

1 

rose. 

1 

Total, 84 

•  Bedford 

1 

W^HPBVilHI9i^^H 
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pROBECDTlOirS. 

Id  tbo  reports  of  the  last  three  years  a  coDdensed  ^umnmrTia 

preuenteti,  showing  the  number  of  prosecutions   cMJoducted  b  m 

year  since  the  begiooing  of  work  under  the  food  and  dmf^  Mb 

Tbe  following  table  presents  the  same  figures,  with   the  addkioe^ 

those  for  the  year  ending  Sept.  30,  1835  :  — 

Number  of  Complaints  ejttered  in  Court, 

rood 

TUM. 

not  imluainM 

DfOff. 

Mm, 

TotaL          CUmm^^ianm. 

^ 

isas,      .      , 

5 

4 

9 

0 

jt 

1884,        . 

i 

1 

45 

48 

44 

jt 

1885.» 

60 

1 

66 

119 

IDS 

_* 

i88e,t 

!          10 

- 

10 

20 

19 

jt 

18^7, 

30      ' 

. 

34 

64 

60 

^» 

1888. 

22 

- 

43 

66 

61 

mm^ 

wm. 

74 

- 

m 

140 

124 

S^y 

1800, 

78 

^ 

24 

lOf 

£»e 

S^lS  r. 

mu 

96 

6 

49 

160 

135 

%m « 

um 

62 

12 

72 

136 

123 

$Ml '' ! 

itea,     - 

26 

3 

67 

96     1 

92 

%m  '• 

1694, 

H 

_ 

76 

90     i 

77 

fjm^ 

4  im,     . 

13 

11 

68 

92 

66 
1,028     1 

124475  • 

Tatiils,      . 

467 

38 

626 

1,131 

•  To  M«y  Ip  188«,                   f  Fmir  month t  oolf-                  t  No  rocofd  kepc 

Ratio 

of  C 

onvi< 

;tioo9  to  c^ 

[)mp]ain 

ts,  90,9 

per  ceo 

t. 

^ 


Note.  —  All  complaints  entered  before  Mny  1,  1886,  were  tinder  the  dtrerfioi 
of  the  Boai'd  of  Health,  Liinacj  and  Charity,  and  all  after  that  date  were  iwd^ 
the  direetion  of  the  State  Hoard  of  Health. 

The  following  report  was  presented  to  the  Legislature  in  January. 
1896,  in  compliance  with  the  provisions  of  the  statutes  : 

Optice  of  the  State  Board  op  Health, 

State  House,  Bosto.v,  Jan.  9,  189S. 

7'o  the  Honorable  Senate  and  House  of  Representatives  of  the  Commonwealth  of 
Massachusetts  in  General  Court  assembled. 
The  following  summary  is  made  in  compliance  with  the  provisions  of 
chapter  289,  section  2,  of  the  Acts  of  1884,  requiring  the  State  Board  of 
Health  to  **  report  annually  to  the  Legislature  the  number  of  prosecutions 
made  under  chapter  263  of  the  Acts  of  1882,  and  an  itemized  account  of 
all  money  expended  in  carrying  out  the  provisions  thereof/' 
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The  whole  number  of  prosecutions  made  by  authority  of  the  Board  against 
offenders,  under  the  provisions  of  the  food  and  drug  acts,  for  the  year  end- 
ing Sept.  30,  1895,  was  92. 

The  cities  and  towns  in  which  the  articles  were  sold,  and  in  respect  to 
which  complaints  were  entered  in  court,  the  character  of  the  articles  found 
to  be  adulterated,  or  fraudulently  sold,  the  dates  of  the  trials  and  their 
results,  are  presented  in  the  following  table :  — 


Milk  and  Milk  Products. 
For  Fraudulent  Sales  of  Milk, 


Placb. 

DATS. 

Result. 

In  Marlborough,        .        .        .    Oct.       6,  1894,    ....    Convicted. 

Marlborough, 

.    Oct.       6,1894,    . 

Ci 

Marlborough, 

.    Aug.    19,1895,    . 

(t 

Newton, 

.    Oct.      19,1894,    . 

t( 

Fall  River,     . 

.    Oct.       6,1894,    . 

t( 

Fall  River, 

.    Oct      11,1894,    . 

(( 

Fall  River,     . 

.    Oct.     11,1894,    . 

t« 

Gloucester, 

.    Nov.      3,1894,    . 

tt 

Gloucester, 

.     Nov.      3,1894,    . 

.    Discharged 

Gloucester, 

.    May    22,1896,    . 

Convicted. 

Gloucester, 

.    Aug.    16,1896,    . 

i 

Chelsea, 

.    Nov.    80,1894,    . 

i 

Chelsea, 

Nov.      7,1894,    . 

( 

Salem,   . 

.    Dec.     21,1894,    . 

i 

Salem,   . 

.    Feb.     26,1896,    . 

t 

Salem,   . 

.    May      3,1896,    . 

i 

Woburn, 

.     Nov.    29,1894,    . 

i 

Wo  burn, 

.    May     10,1895,    . 

c 

Woburn, 

.     Aug.    21,1896,    . 

t 

Waltham, 

.     March   8, 1895,    . 

t 

Springfield, 

.    March  22, 1895,    . 

Discharged 

Springfield,  . 

.    March  22, 1895,    . 

Convicted. 

Springfield, 

.    April     5,1895.    . 

u 

Chicopee, 

.    June    28,1895,    . 

u 

Medfonl, 

.    Aug.    23,1895,    . 

t 

Lowell,  . 

.    Sept.     6,1895,    . 

t 

Milfonl, 

.    Oct.      18,1894,    . 

( 

Mendon, 

.    Oct      18,1894,    . 

( 

Wrentham, 

.    Oct      20,1894,    . 

u 

(iardner. 

.      .    Nov.    24,1894,    . 

It 

West  Med  way. 

.    Nov.    24,  1894,    . 

It 

West  Med  way, 

.    Nov.    24,1894,    . 

u 

Dan  vers. 

.    Jan.     18,1895,    . 

» 

Danvers, 

.    Feb.     26,1896,    . 

It 

Peaboily, 

.    Jan.     26,1895,    . 

u 

Peabo<ly, 

.    Jan.     28,1896,    . 

tt 

Peabody, 

. 

.    Feb.     19,1896,    . 

It 

est 
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F<tr  Fratiduknl  Baks  a/  MUk^  Conidailed. 


fLAflm, 

IHti, 

1»    1 

In  Peahorly,        .        .        .        ,    F«b.     26,  1895,     .          •          ,         .    Oamkbi  \ 

r(!ab<Ki)% 

.    May     2KIHM,    . 

FcabiJtl^, 

.     Mmy     Sri,lSll5.     . 

4* 

Peftlimlj, 

May     fl,  I8tt5,    . 

. 

P#Ab©d>%        , 

,    Aug.   u,im^.   . 

, 

Ptftbodn        . 

.    Aug.    14, 1H96,    . 

«. 

PealKKiy, 

.    Aw^.    !4,1«9.%    , 

44 

NortU  Hrookfi 

*^ld. 

.    March  l!l,  189.%    . 

•4 

Bftiifoni, 

.     Marih  i2,  1895,    . 

U, 

Bedfnni, 

.     JtiJy     22,1895.     . 

• 

Naiu^lt,  . 

.    July     ^6,  IM05,     . 

tt 

AiibitmfJ, 

.    July     26,1*195,    . 

m 

NonsTllt 

.    ApHl   26,1896,    . 

«* 

North  Pembroke, 

,    April    SO,  18&5,    . 

** 

Weat  Springfield, 

.     May       6,  1S95,    . 

-    Dbc^iac^. 

Shcrborn^ 

.     May     15,1895,    • 

Uovt*r,    , 

,   Miij    16,  ism,  . 

Wtitertowo, 

.  July   w,mm,  , 

Milton,  . 

.    July     12,1895,    . 

BUli^rlca, 

.    July     2t,  l«^5,    . 

Dcerlield, 

.    July    25, 1895,    . 

Barrel,    . 

.    July     29,  l$l*5,    . 

Fmmlnjrbnin 

.    July    SI,  1896,    , 

H 

Wi^^r  fctrtJ, 

*       « 

.     An*^.       9,  1-H^l.;,     . 

^' 

Wenhani, 

.     Aug.       5,  1895,     . 

" 

Dedham, 

.     Sept.    23,1895,    . 

, 

M 

HoUiston, 

.     Sept.    28, 1895,    . 

. 

U 

Holliston, 

.    Sept.    28,  1895,    . 

■ 

it 

South  borough, 

.     Sept.    30, 1895,    . 

, 

i( 

Total,      . 



• 

. 

For  Fraudulent  Sale  of  Oleomargarine. 

In  Peabody,        ....     Feb.     27,  1895,    . 

.     Convictd 

Peabody May     21,1895,    : 

. 

Total, 

, 

. 

. 

, 

For  Fraudulent  Sale  of  Other  Articles  of  Food. 
Molasses. 
In  Lowell, March  18,  1895,    ....     CoDvicted 


In  Lawrence, 
Chelsea, 
Holyoke, 
Boston, 


Coffee. 
Oct.      27,  1894, 
Dec.      19,  1894, 
April    26,  1895. 
June       4,  1895, 


Convicted. 
Dischargai 
Convicted. 
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For  Fraudulent  Sale  or  Otuer  Articles  of  Vood  —  Concluded. 

Cream  of  Tartar. 

Place. 

Date. 

Rksult. 

In  North  Adams 

» 

.    Nov.     20,1894,    .        .        .        . 
Lard. 

Convicted. 

In  Fall  River,    . 

• 

.    March    6,1895,    .        .        .        . 
MapU  Syrup. 

Convicted. 

In  Lowell, . 

•        • 

.    March  18, 1895,    .        .        .        . 
Honey. 

Convicted. 

In  Fall  River, 

• 

.    March  22,  1895 

Spices  and  Condiments. 

Convicted. 

In  llolyoke. 

.    April    26, 1895  (cassia),      . 

Convicted. 

Holjoke, 

. 

.    April    26, 1895  (pepper),     . 

(( 

Holyoke, 

. 

.    April    26, 1895  (mustard),  . 

4t 

Ware,    . 

•        * 

.    Jan.       4, 1895  (mustard),  . 
Drugs. 

(4 

In  Gardner, 

Dec. 

7, 1894  (Ruppert's  Face  Bleach), 

Convicted. 

Ware,   . 

Dec. 

4, 1894  (Ruppert's  Face  Bleach), 

it 

Holyoke, 

Dec. 

19, 1894  (Ruppert's  Face  Bleach), 

tt 

Boston, . 

April 

— ,  1895  (Ruppert's  Face  Bleach), 

* 

Boston, . 

April 

— ,  1895  (Ruppert's  Face  Bleach), 

* 

Boston, . 

Dec. 

81, 1894  (oxide  of  zinc  ointment). 

Convicted. 

Boston, . 

Dec. 

31,  1894  (mercurial  ointment). 

" 

Woburn, 

Dec. 

2, 1894  (distilled  water),      . 

(( 

Ware,    . 

Dec. 

11, 1894  (distilled  water),      . 

it 

Ware,    . 

Dec. 

8,  1894  (distilled  water),      . 

t» 

Revere, 

Aug. 

9, 1895  (distilled  water),      . 

(t 

Summary. 
Complaints  entered  in  court  under  the  acts  relating  to  the  inspection  of  milk 

and  milk  products, 68 

Other  articles  of  food, 13 

Drugs, 11 

Total, 92 

Summary. 
The  whole  number  of  complaints  entered  by  the  State  Board  of  Health 
during  the  year  ending  Sept.  30,  1895,  in  the  courts  of  the  Commonwealth, 
against  parties  for  violation  of  the  statutes  relating  to  food  and  drug 
inspection,  was  92. 


•  Partiet  left  the  State  before  case  ooald  be  tried. 


8*4  STATE   BOARD   OF   HEALTH.         [PabJ 

In  86,  or  93.5  per  cent^  of  these  the  parties  were  eonvtctecl.  fmm 
discharged  either  in  the  dlitmtt  miinieipal  or  superior  coarts,  ft&d  in 
ca&es  tbe  parties  bad  left  the  State  before  warranto  could  be  9er?ed. 

Of  tbe  whole  otimber,  66  were  for  violation  of  ibe  laws  relating  t&il 
adult4^ratiotit  and  of  thie  number  63  resulted  in  cOQvictioD*  Tb«  gnii 
number  of  these  web  for  violatioo  of  tbe  statute  providing  ^sMk  wk 
ofered  for  sale  shall  be  of  good  standard  quality. 

In  1  of  the  foregoing  cases  the  complaint  was  for  sale  of  milk  fmi 
can  not  properly  m&rkedt  5  eases  were  for  sales  of  milk  contaiuing  edmi 
matter,  and  1  was  for  a  sale  of  milk  containing  boraeic  acid. 

In  one  of  tbe  cases  the  defendant  was  dtscbarged  because  bis  ootat 
would  not  admit  the  affidavit  of  the  chemist  as  evidence  * 

In  another  case,  in  which  the  complaint  was  made  for  a  sale  of  adultenfiii 
coffee,  the  defendant  was  discharged  because  the  judge  decided  that  it  n 
not  neceaearj  to  mark  retail  packages  as  *^  compound  '*  la  eases  whm  ^ 
article  was  bought  in  bulk  from  a  larger  bo3C  or  bio,  to  which  tbe  win 
**  compound  "  was  atlixed, 

Tbe  attention  of  the  Legislature  is  respectfully  called  to  tbe  fact  tJiii,  ^ 
consequence  of  tbe  enactment  of  chapter  425  of  the  Acts  of  1894,  '-'t^ 
tive  to  the  inspection  of  milk/'  tbe  defeDdauts  in  two  eases  of  milk  atidti^ 
ation  which  recently  occurred  in  Franklin  County  were  dischargtd^  T«r 
actual  amount  of  adulteration  in  these  two  cases  was  excessive,  amoaiit^ 
to  40  or  50  per  cent*  of  the  samples  in  question. 

Of  the  13  complaints  for  fraudulent  sales  of  other  kinds  of  food,  all  / 
the  parties  were  convicted  except  one.  The  articles  of  food  etnbraodi: 
in  this  list  were  as  follows :  — 

Molasses,  1  case  ;  coffee,  4  cases ;  mustard,  2  cases  ;  cream  of  tarU' 
1  case;  honey,  I  case  ;  pepper,  1  case ;  cassia,  1  case  j  lard,  1  case ;  ws^ 
syrup,  1  case. 

The  standard  of  whole  milk  in  Massachusetts  is  13  per  cent,  of  soil 
residue,  except  in  May  and  June,  when  it  is  12  per  cent.  The  following 
list  presents  the  total  solids  in  all  the  samples  of  milk  upon  which  coil- 
plaints  were  founded,  so  far  as  records  of  the  same  were  kept :  — 

6.66  10.24  10.63  11.05  11.42 


7.44 

10.26 

10.72 

11.12 

11.46 

8.79 

10.30 

10.80 

11.16 

11.46 

8.90 

10.88 

10.84 

11.16 

11.57 

9.22 

10.88 

10.86 

11.18 

11.58 

9.60 

10.40 

10. .86 

11.26 

11.65 

9.63 

10.42 

10.87 

11.27 

11.66 

9.84 

10.47 

10.87 

11.28 

11.70 

9.87 

10.66 

10.90 

11.30 

11.80 

9.89 

10.56 

10.90 

11.86 

11.89 

9.92 

10.68 

10.92 

11.37 

11.93 

9.92 

10.62 

10.92 

11.40 

12.46 

\ 
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)o?     The  total  number  of  samples  of  food  and  drugs  examined  during  the 
r^year  was  as  follows :  — 

"^  Milk.  . 3J12 


^•'-  Other  articles  of  food, 
r^  Drugs. 


Totiil. 

,j.  Total  expenses  of  collection,  examination  and  prosecution, 


Average  expense  per  sample  collected, 


2,971 
544 

7.227 

111.875  89 
1  57 


Fines. 
The  amount  of  fines  paid  into  the  treasuries  of  counties,  cities  and  towns 
under  the  provisions  of  the  general  and  special  laws  relative  to  the  inspec- 
tion of  food  and  drugs  was  as  follows :  — 

Fines  paid  for  Violation  of  the  Food  and  Dntg  Acts^  upon  Cases  entered  for 

the  Year  ending  Sept.  30,  1895. 
Under  the  provisions  of  the  laws  relating  to  milk  and  milk  products,    .  |2,652  62 
Under  the  provisions  of  the  laws  relating  to  other  articles  of  food  and 
drugs. 242  68 

Total. 12.895  30 


Expenditures 
Under  the  Provisions  of  the  Food  and  Drug  Acts  during  the  Year  ending  Sept, 

30,  1895. 


Fob  ths  Ekfoscbmbxt  or  rns  STATimt 

XBLATIKO  TO  FOOD  AXD  DbUO 
IKSPBCTIOK. 


ReUUre  to  Milk 
and  Milk  Prodactt. 


Salaries  of  analysts. 

Salaries  of  inspectors. 

Travc^lling  expenses  and  purchase  of  supplies. 
Apparatus  and  chemicals.     .... 

rrintiiig, 

(ias, 

Expressage. 

Letral  8er\'ices. 

Sundry  small  supplies. 

Plxtra  services, 


Total, 


12,700  01 

2,400  00 

1,100  00 

577  05 

2  40 

1  44 

1  68 

45  00 

17  76 

55  20 


16,900  54 


HeladTe  to  Other 

Kinds  of  Food  and 

Drogt. 


f  1,800  00 

1,563  82 

725  00 

334  71 

1  60 

96 

1  12 

11  84 
36  80 


t4,475  35 
6,900  54 


f  11, 375  89 


SAM'L    W.    ABBOTT, 
Secretary  of  State  Board  oj  Health, 
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REPORTS  OF  THE  ANALYSTS. 


>r.  S.  W.  Abbott,  Sterelartf  of  the  Stale  Board  of  HeaUh. 

Dear  Sir:  —  I  have  the  honor  to  report  the  aoalysia  of  food  and 
Irugs  for  the  year  beginning  Oct.   1,  1894,  and  ending  Sept,  30, 

Milk. 

The  number  of  samples  of  milk  analyzed  in  the  State  House  hibo- 
*atory  during  the  year  was  hirger  than  that  of  any  previous  year, 
ind  inclmles  all  the  milk  collected  by  the  three  inspectors  of  the 
Board  throughout  the  State,  exclusive  of  that  from  the  four  western 
couQlies,  the  examination  of  which  is  done  at  Amherst. 

As  ut^uul,  the  total  solids  of  every  sample  of  milk  submitted  to  u3 
were  determined  gravimetrically,  and  those  found  below  12  percent. 
total  solids  were  further  analyzed  for  fat.  The  methods  of  analysis 
were  the  same  as  those  employed  in  previous  years,  viz.,  the  deter- 
mination of  the  solids  by  evaporation  and  of  the  fat  by  means  of  the 
Bftbcoek  process* 

A  careful  examinatioti  was  also  made  in  suspected  cases  for  color, 
preservatives,  etc. 

The  ratio  of  samples  found  to  be  below  the  standard  for  the  year 
ie  shown  to  l>e  5L5  per  cent,,  being  nearly  identical  with  that  of  the 
jreceding  year,  which  was  51  per  cent. 

The  ft»Iiowiijg  table  showt*  the  quality  of  the  milk  by  montha,  and 
be  percentage  of  adulteration  of  each  month,  corresponding  to  a 
tandard  of  13  per  cent,  and  12  per  cent,  respectively  t  — 


QualUy  of  Milk  by  Month:*, 


UoWTIIf. 

Above  U 
f«r  Gtnt. 

B€low13 

Per  tViit. 

B«low  If 

Per  C*nl. 

Eatlo  tMlaw 
iSr  VfT  Ceivl- 

Ratio  helow 
\i  I»«r  CeoL 
SliiiiUrd. 
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ie» 

ISO 

lifl 

43 

M.7 

13  3 
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i«ft 

87 

78 

IT 

47.8 

lO.S 

•tw»b«r,     ,        .        .        . 

su 

in 

m 

20 

90.7 

3.t 

WQftry 

m 

12a 

13« 

81 

M.O 

19.8 

»beii«7,     .... 

37& 

Ul 

144 

43 

69.4 

13.3 

«lTh.  '        .         .        .        , 

9M 

11& 

174 

43 

00.3 

14.3 

'^       !■            '"                          . 

941 

u 

m 

34 

«3.« 

14.1 

m 

137 

170 

23 

»7.t 

7.T 

W2 

127 

27& 

79 

38.4 

10.8 

STft 

IIT 

2&§ 

9i 

33.8 

34.3 

t.                                            .                                  .                                  ,                                  . 

8T0 

111 

2XA 

72 

38.3 

10.4 

•■"»^r 

SIS 

in 

276 

33 

70.3 

21.1 

M4t 

1.377 

%m 

tT9 

01.2 

ie.3 

I 
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It  will  be  Been  that  under  a  standard  of  13  i>er  ceot. 
the  entire  year  the  ratio  of  sampler  below  the  atandirdi 
6 Li  per  cent«,  while  with  a  12  per  cent,  standard  for  the 
ratio  would  be  only  16.3  per  cent.,  so  that  the  relative  skoi 
the  year  is  largely  dependent  on  legislatiy©  eoactnient. 

The  following  tabba  show  the  sources  of  the  Tarioos 
milk  examined,  apportioned  anioDg  the  eitiesy  towns  and  < 
producers :  — 


MUk  from  Cilies. 


Clttt>< 

Belirv 

f  er  Ceat. 

B<itkl*JB 
1    Saapltt. 

BMiOllif     *        1 

in 

n 
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«3,3 

9.9i 

!    ^    • 

.      .,        n 

w 

T    1 

9Q>4 
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. 

«sa 
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JTI 
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* 

m 

« 

f»6 

ta.T 

10.T4 
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40 

73 

&*.* 

10.i4 
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H 

•0 

U 

M.« 
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n 

tl 

I 
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•1 

«i 
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w 

i 

T 
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^ 
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21 
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7 
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13 

f 
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i4 

u 

41.9 
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11 

3 

15,3 
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Qatncr,     , 
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u 

28 
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M 

M 
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0.87 

- 
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S4 

11 

A 

3&.0 
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WiiJthain, 

.  1             W 

27 

2» 

6l*T 
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\ 
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4a 

04 
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0 

IS 

1 
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%m 

1,10ft 
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4».T 

£4            » 
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Milk  from  Towns. 


Towns. 

Total 
Samples 
CoUected. 

Abore 
Standard. 

Below 
SUndard. 

Per  Cent. 

below 
Standard. 

ToUl 
Solids  in 
Lowest 
Sample. 

Number 

of 
Skimmed 
Samples. 

Nnmber 

of 
Colored 
Samples. 

1,      .... 

8 

1 

88.8 

11.60 

. 

. 

5 

0 

0.0 

12.40 

- 

- 

s          .... 

00 

03 

83 

84.8 

11.64 

1 

- 

23 

18 

5 

21.7 

11.87 

- 

- 

12 

8 

00.0 
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2 

- 

0 

4 

00.0 
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- 

- 

63 

84 

10 
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- 

- 
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10 
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- 

- 

10 

13 
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- 

- 
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00 

88 
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^K^Kr                                  Milkfnm%  Smpet^ed  Produc^^s,                                 1 

hOCAVai. 
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Tha  number  of  milk  samples  collected  from  producers  WiS  coi 
siderably  larger  than  usual,  aod  a  much  larger  number  of  tow^ 
than  usual  is  included  iu  this  list. 


f 

^P  The  nuQiher  of  colored  samples  found  during  the  year  is  unusually 
i  arge,  Annatto  was  the  favorite  coloring  matter  employed.  While 
n  niost  instances  the  color  wa^  added  to  conceal  evidence  of  water- 
ing, a  numfter  of  eases  were  found  in  which  the  loilk  itself  was  coo- 
iderably  above  the  standard,  though  containing  added  coloring 
natter. 

Several  samples  of  milk  were  found  to  contain  an  added  coal  tar 
jj^olor.  It  was  found  to  he  a  mixture  of  two  or  more  of  the  orange 
^■EDember^  of  the  diazo  coiiipound!^  of  aniline.  A  mixture  of  the  dj'es 
^^cnown  to  the  trade  as  »*(Jranflre  G"  and  **  Fast  Yellow  **  gives  a 
^iDolur  which  is  essentially  identical  with  this  milk  t^olor. 
^H  For  its  detection  in  the  milk  it  was  found  sufficient  to  curdle  about 
-half  a  pint  of  the  heated  milk  with  acetic  acid,  so  as  to  separate  the 
casein  in  one  mass.  The  wliey  being  poured  off,  the  orange  dye,  if 
I'Spresent,  is  readily  detected  in  the  cnrd  by  macerating  with  ether  for 
^  8ome  time»  preferably  over  night.  The  natural  culor  of  the  milk  left 
,  ■^in  the  curd  is  entirely  dissolved  out  by  the  ether,  as  is  annatto  or 

fany  of  the  common  vegetable  coloring  matters,  leaving  the  curd  a 
|)ure  white.     The  coal  tar  dye,  on  the  contrary,  m  not  dissolved  out 
l>y  ether,  and,  on  pouring  off  the  latter,  the  dye  is  readily  apparent, 
if  present,  hy  tlic  persistent  deep  yellow  or  orange  color  of  the  curd^ 
Among  a  number  of  samples  of  milk  brought  in  by  one  of  the 
£  iDspectors  was  found  a  sample  can  containing  water  colored  with 
£  <*aramel,  with  the  addition  also  of  common  salt.    This  colored  water, 
it  was  afterwards  ascertained,  was  found  l»y  the  inspector  in  an  eight- 
<]tiart  can  nearly  full,  among  a  number  of  milk  cans  in  a  dealer's 
[[T  ^*agoTK     Its  obvious  use  was  to  both  water  and  color  at  the  same 
=^  time  milk  delivered  in  small  cans  from  house  to  house.     This  method 
of  treating  the  milk  at  the  time  of  its  delivery  was  doubtless  con- 
sidered by  the  dealer  as  a  very  clever  dodge,  in  that  the  milk  taken 
^^  from  his  wagon  would  undoubtedly  be  found  to  be  of  good  quality. 
The  lowest  sam|>le  of  milk  analyzed  this  year  contained  iyAy^  per 
cent,  total  solids,  of  which  2.25  per  cent,  was  fat.     This  was  taken 
\      from  a  farmer,  and  was  one  of  a  lot  of  milk  samples  which  was,  with 
^      one  exception,  the  worst  lot  ever  analyzed  by  the  Board. 
U^      Bearing  on  the  question  so  often  asked  in  court  as  to  the  degree 
of  accuracy  attainable  in  parallel  analyses  of  the  same  milk,  and  as 
F^  to  the  closeness  of  agreement  in  analyses  of  the  same  milk  by  dif- 
■i  ferent  chemists,  an   opportunity  waa  afforded  during  the  year  to 
practically  test  this  point. 
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A  ccrbin  milk  (knlor  wng  suspected  of  having  taaip@Tfii  n 
sealed  i^ntupluH  of  milk  givpo  him  by  ao  lospeeUir  to  the  eitfat^ 
removing  the  milk  contained  id  the  sealed  ttottle^  delivered  feob 
by  the  iii8[i«!Ctor  (which  milk  wan  uf  poor  quiiHtj)  and  repUdi; i 
by  other  milk  of  good  quality,  afterwards  fixiag  Ihe  seals  lonii 
Co  he  detected,  and  taking  the  samples  to  ati  outside  chemist  d 
aualynii.  The  vvido  differcoce  in  the  rergult^s  obtaiDed  by  the 
ehi>miBt  ntid  those  of  the  Board's  analyst  (amouatiDg  in  one  m 
to  about  3  per  cent,  of  milk  solids)  led  to  a  second  raid  oo 
dealer  by  the  inspector,  who  wae  instructed  to  make  several  m 
samples  of  each  milk  tnkeo,  in  order  that  check  unalyaes 
madt^  by  dillerent  chemij^l^.  Following  i^  u  summary  of  the 
in  pcrm^otagw  of  total  solids  obtained  and  reported  iDdepeodat^ 
by  three  analysts  on  the  nine  aaniplea  of  milk  so  taken  :  - 

J,  .  .  .  l^AO  13.11  l$M  I     ^,  ,  .  ,  1S.M  n.m  Hi 

fl,  .  *  .  12,60  13-54  If.^           O,  ^  •  .  14.03  U,90  33 J 

C,  .  .  .  12.74  12*7G  12*7»           H  .  -  .  12-4S  12.4*  n* 

ft  •  .  .  12,84  12,77  1^,7»           /•  ,  .  .  lt.6t  It.iS  U^ 

JT,  ,  .  .  11.42  IKIS  11. 4«  ! 

None  of  the  milk  .^mplea  examined  during  the  year  weit  Iv 
to  eontiiin  any  added  preservative. 

Condensed  Miik. 

mit  accompanying  table  shows  the  resolts  of  the  analvsis  of 
mftQy  brands  of  condensed  milk  as  could  cooveniently  be  obtimet 
The  quality  of  the  milk  used  i^  shown  to  be  in  nearly  everv  instift? 
all  that  could  be  desired,  and  it  would  seem  as  if  the  popular  iii^ 
that  condensed  milk  is  usually  made  from  skimmed  milk  is  ei^ 
neous, 

The  method  of  analysis  employed^  adapted  from  that  ofH.  5 
Conuvnll,  consisted  in  first  weighing  out  40gnimme$  of  the  thororf! 
uitxed  sample  and  making  up  to  100  cubic  centj meters  with  wiie: 
Portions  of  thi«  solution  were  taken  for  the  various  detarminatk^ 
as  follows :  — 

Total  Solids,  —  An  aliquot  part  of  the  above  40  per  cent.  ?<:  -• 
tion  was  further  diluted  with  an  equal  amount  of  water,  and  5  cub- 
centimeters  of  the  diluted  mixture  (corresponding  to  1  eramme  ' 
the  condensed  milk)  was  evaporated,  dried  and  weighed  in'a  platiEc:: 
dish. 
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*     Ash.  —  The  residue  from  the  total  solids  as  above  obtained  was 

"burned  and  weighed. 

"-  Fat.  —  Five  cubic  centimeters  of  the  40  per  cent,  solution  (cor- 
responding to  2  grammes  of  the  condensed  milk)  was  absorbed  by  a 

"coil  of  filter  paper  which  was  dried  in  an  air  oven  at  100®  C,  and 

^the  fat  extracted  by  ether  in  a  Soxhlet  extractor. 

-     Proteids.  —  Five  cubic  centimeters  of  the  40  per  cent,  solution 

!^was  further  diluted  to  about  40  cubic  centimeters,  and  just  enough 

-of  a  very  weak  solution  of  copper  sulphate  was  added  to  precipitate 
the  albuminoids,  which  slowly  settled,  leaving  a  perfectly  clear  solu- 

i  tion  of  the  whey,  free  from  copper.  The  precipitate  was  filtered 
through  a  weighed  filter,  washed  and  afterwards  dried  in  the  air 

:  oven  and  weighed.  The  filter  with  the  dried  precipitate  was  then 
incinerated  in  a  porcelain  crucible,  and  the  weight  of  the  ash  minus 
that  of  the  dried  precipitate  gave  the  weight  of  the  proteids  and  fat. 
Deducting  the  percentage  of  fat,  already  obtained,  from  that  of  the 
proteids  and  fat,  left  the  percentage  of  proteids. 

Milk  Sugar. — The  filtrate  and  the  washings  from  the  preceding 
operation  were  made  up  to  100  cubic  centimeters  with  water,  and 
the  amount  of  reducing  sugar  obtained  volumetrically  by  Fehling's 
solution  was  reckoned  as  milk  sugar. 

Cane  Sugar. — This  was  obtained  by  difference,  deducting  the 
total  mVk  solids  (milk  sugar  +  proteids  +  fat  +  ash)  from  the 
total  solids  first  obtained. 
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1  .  Crystals  of  pure  Leaf  Lard  Stearin. 

2  Crystals  of  pure  Back  Lard  Stearin. 

3.  Crystals  of  pure  Beef  Tallow  Stearin. 

4.  Ground  Pepper  adulterated  with  ground  Olive  Stone. 
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Samples  A,  B  and  C  give  reactions  corresponding  to  normal  pure 

rd.     D,  E  and  F  show  somewhat  high  re fractu meter  and  iodine 

imherh  liut  give  no  direct  reaction  fur  cotton-seed  oil  by  llje  Bechi 

It.     G,  although  showing  low  iodine  and  refractometer  uumberB, 

fe»   no   evidence  of  the    presence  of   tallow   by  cryHtallization, 

fact,  the  crystals   from  thi^  sample   proved,  under  ull   circiim- 

inccB,  to  be  most  clearly  typical  of  pure  lard,  —  broad  and  flat 

lies  with  obliquely  cut  ends. 

^This  sample  was,  in  fact,  a  pure  leaf  lard.     It  baa  been  our  ex- 

irience  that  a  stitf,  strictly  pure  leaf  lard,  which  both  by  its  con- 

^tency  and  by  its  low  iodine  and  refractometer  numbers  might 

iggest  the  pi-esence  of  beef  fat,  shows,  on  cryntallization,  much 

lore  definitely  characteristic  lard  stearin  than  does  a  whole  hog 

ard^  whose  iodine  and  refractometer  numbers  are  more  nearly  the 

lormul  .standard. 

tin  distinction  from  such  a  leaf  laid,  a  sample  which  may  have 
similar  consistency  and  iodine  and  refractometer  numbers,  but 
urbicb  is  c<tmposed  of  a  whole  hog  lard  of  a  comparatively  high 
iodine  rminber,  together  with  beef  fat*  gives  unmistakable  proof  of 
its  ad uitc ration  liy  its  crystallization. 

Fig.  1  shows  the  crystalline  form  of  pure  leaf  lard  stearin ;  Fig, 
of  whole  bog  lard  stearin;  Fig.  3,  of  beef  tallow  stearin. 
The  adulteration  of  lard  with  tallow  and  cotton-seed  oil  is  wholly 
lobjectionable  as  far  as  the  wholesomeness  of  the  com|jound  is 
►ncerned.  It  is  objectionable  only  on  the  ground  of  fraud,  and  is 
jally  permissible  provided  the  mixture  is  properly  labelled* 

Olive  Ori*. 
Forty-two  samples  proved  to  be  genuine  and  9  were  found  to  be 
lulterated  with  cotton-seed  oil* 


Vinegar. 

Thirty-two   samples   were  of  standard  quality  and  32  were  in- 

^ritjr. 

These  figures  indicate  great  carelessness  as  well  as  fraud  in  putting 

this  standard  article. 

The  adulteration  of  vinegar  is  chiefly  practised  outside  of  Boston, 

which  cily  the  vigorous  enforcement  of  the  law  has  resulted  in 

be  practical  &ui>pre8sion  of  the  sale  of  an   inferior  article.     The 

Bport  of  the  inspector  of  milk  and  vinegar  for  1894,  states  that,  of 
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938  i^timples  exammcd,  but  few  rniled  to  conform  to  the  $h\tf 
requirements,  and  that  dealers  in  spurious  cider  vinegar  have  a!*it 
daned  Bostao  as  a  field  of  aperntioii!^.  It  js  to  be  hoped  tluij 
vigotxms  enforcement  of  the  vinegar  law  throughout  the  St»t«  t^ 
reisult  in  driving  such  dealers  out  of  the  Com  moo  wealth. 

The  definite  standards  fixed  by  statute  render  coovietioQ  Qfidfl 
the  vinegar  law  comparati\^ely  easy, 

Spices, 

As  u^ual,  a  large  nuraber  of  grround  spiees  hmwB  been  examtDd 
microscopical iy  and  cheniicaUy  for  adulteration. 

One  thousand  and  nineteen  samples  were  found  pure  and  1^ 
adulterated.  The  extent  of  adulteration  varied  from  a  trace  up  k 
90  per  cent. 

Si>iee^  are  very  largely  adulterated  in  other  States,  where  a  pan 
food  law  m  not  enforced.  In  this  Slate,  when  the  work  of  m\^ 
tion  wa.^  begun,  65  per  cent*  of  the  sampler  Buhmitted  were  fo«a 
to  l>o  adulterated.  The  great  and  nearly  uniform  decreaM  a 
adalienititin  of  apices  since  that  time  may  fairly  he  ercdittNi  i 
large  part  to  ^yatematic  and  persistent  public  food  inspection.  H 
Jef^alized  sale  of  adulterated  goods  under  the  name  of  cnmponn" 
still  continues  to  a  limited  extent,  with  more  or  less  attempt  to  c  i 
ceal  the  real  nature  of  the  articles  ;  but  there  appears  to  be  a  heali^ 
and  growing  demand  for  guarantees  of  strict  purity  among  sni: 
dealers  and  consumers. 

Allspice. 

Ninety-eight  genuine,  4  adulterated.  The  adulterants  found  we 
wheat  and  nutshells. 

Cassia. 

One  hundred  and  forty-six  genuine,  2  adulterated.  The  adalU 
ants  found  were  wheat,  corn,  nutshells  and  turmeric. 

Cai/enne. 
Seventy-three  genuine,  34  adulterated.     The  adulterant  found  ^ 
chiefly  corn,  but  admixtures  of  wheat,  rice,  turmeric  and  salt  m 
also  found. 

Cloves. 

One  hundred  and  ninety-three  genuine,  15  adulterated.  T 
adulterants  found  were  wheat,  corn,  rice,  nutshells,  turmeric  a 
clove  stems. 
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Ginger. 

One  bundred  and  thirty-four  genuine,  22  adulterated.  The 
Jultcmnta  found  were  wheat,  corn  and  turnienc.  The  ftincy  for 
Beply  coloring  this  spice  with  a  litierul  mixture  of  turmeric  is 
irdly  let^B  frequently  met  with  than  in  the  case  of  mustard. 


Mace. 


Sixteen  genuine* 


Mustard. 
One  hundred  and  twenty-seven   genuine,  71  adulterated.     The 
lulterant^  found   were   wheat,  corn,  rice,  turmeric^  cayenne  and 
^psum.     The  *«  terra  alba  '*  was  found  in  one  samplo  to  the  extent 
21  per  cent. 

2i^uimeg* 
Six  genuine. 

Pepper. 

Two  hundred  and  twenty-six  genuine,  17  adulterated.     The  adul- 

rants  found  were  corn,  wheat,  rice,  ginger,  cayenne,  grains  of 

radise,  nutshells  and  buckwheat.     Severul  samples  were  found  to 

largely  adulterated  with  woody  stone  cells,  identical  with  those 

fOf  the  olive  stone.     Fig.  4  shows  the  microscopic  appearance  of  one 

,  of  these  samples.     This  adulteration  has  been  reported  found  in 

other  localities  but  it  has  not  been  found  here  before. 

Coffee, 
Seventy-nine  genuine,  19   adulterated.     The   adulterants    found 
were  peas  and  pea  hulls,  chicory,  wheat,  straw,  sticks,  glass  and 
artiticial  grains  made  of  a  roasted  wheat  mash^ 

Cream  of  Tartar, 
Three   hundred   and   sixty-four  genuine,    12   adulterated.     The 
adulterants  found  were  starch  (wheat   and  corn),  acid   phosphate 
of  calcium  and  gy[*sum.     One  sample  contained  85  per  cent,  of 
the  labt- named  substance. 

Honey. 

Forty-one   genuine,  2   adulterated.     The   adulterant   found  was 
glucose  syrup. 

Molasses. 

Two  hundred  and  twelve  genuine,  13  adulterated.     The  adulterant 
found  was  glucose  syrup. 
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Maplk  SuoaEp 

Fortj'  genuine,  ?  adulterated.  The  adtiiixture  or  sub^titatiflic 
i  omde  brown  eun©  t»ugiir  for  maple  augur  is  of  frequent  cxK-arnw 
in  the  spring,  when  **  muple  sugzir'*  is  to  be  foatid  in  nearly  pwt 
market  or  fruit  stand,  grot^er'a  or  confection er*»  shop.  Tliemk'^ 
course,  no  valid  objection  to  the  Bale  of  a  cheap  browo  BU^roKw)^ 
into  cakes,  provided  it  ib  not  sold  as  maple  sugar  and  attti^ 
parativelj  high  price. 

It  is  not  a  difficult  matter  to  dtiting^uiBh  tietween  maple  8U|ir^ 
the  **  brown  sugar  "of  tho  {jrocere*  &bops  hy  ap|>earaue@,  bvni 
particularly  when  boiled  with  water,  and  by  taste,      Cheniioilk  i 
dis^tinetiun  between  the  two  vb  facilitated  by  the  fact  that  tiie  pi 
of  the  sugarcane  contiiius  from  0*15  to  2  percent,  of  aIUamiif<* 
timtterSf  while  the  eap  of  the  maple  tree  contiiins  but  about  OMf 
cent,  of  albuminoids, 

KotwithBtanding  the  fact  thut  the  dilution  nf  the  maple  Mf  i 
greater  than  that  of  the  c^ne  juice «  the  fact  remains  that  the  crfi 
of  nUKiniinous  matters  to  total  solids  of  the  cane  juice  is  greateilli 
that  of  the  maple  sap. 

The  greater  sulphur  contents  of  the  grocers*  hrowo  sugar,  wfe 
may  readily  be  determined,  is  apparently  due  to  this  cause. 

The  potash  in  the  ash  of  sugar  from  the  cane  has  always  beeo  i 
companied  in  our  experience  by  a  notable  proportion  of  sodium  >3 
while  the  soluble  ash  of  maple  sugar  has  proved  nearly  pure  [xu^* 

Maple  Syrup. 
Twenty-seven  genuine,  3  adulterated.     The  adulterant  found ' 
glucose  syrup. 

Tea. 

Eighty-five  genuine,  6  inferior.     Two  samples  of  compressed 
tablets  were  examined,  with  the  following  widely  different  results: 


Total  hot  water  extract, 
Water,    .         .         .         . 
Insoluble  ash, 
Soluble  ash,  . 
Theine,  .         .         .        . 


19.5 

M.4 

5.05 

8." 

4.45 

•2.6 

3.45 

2.8 
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W                                  Food  Preseuvatives.                                             ^^H 
■  Samples  of  canned^  bottled  uod  dried  foods  of  various  kinds  havo        ^^H 
Been  examined  for  artiticial  preservatives.     Among  those  containing        ^^| 
borax  or  boracic  acid  were  samples  of  shredded  codfidh,  oysters  and        ^^H 
chun  juice,                                                                                                              ^^H 
Notable  amounts  of  salicylic  acid  were  found  in  many  brands  of         ^^H 
tomntu  catsup,  grape  juice,  strawberry  jam,  mince  and  apple  prep-        ^^| 
■riUiong  for  pieB,  bi^rcr  beer  and  fruit  syrups*                                                ^^H 
B  A  salt  sold  on  the  rtsh  wharves  as  a  **  Ksh  preservative'*  proved  to        ^^M 
Be  a  mixture  of  common  salt  and  borax.    An  '*  oyster  preservative'*        ^^M 
Broved  to  be  a  mixture  of  salt  and  boracic  acid.                                         ^^M 

m                                         Egg  Foods*                                                    ^^M 
P  Samples  of  egg  foods  were  examined,  with  the  following  results.        ^^| 
Tliey  purported  to  lie  the  equivalents  in  all  respects  of  fresh  eggs,         ^^| 
A  tL>n-ccut  package  of  sample  A»  for  instance,  weighing  about  two        ^^| 
ounces,  is  announced  to  be  equal  to  twelve  eggs,  whether  of  the        ^^| 
domci^tic  fowl  or  not  is  not  specified.                                                          ^^1 

▲ 

n 

'     I 

Protein 

Fat 

Water 

Uorn  sUircb,  salts  mid  coloring  matter, 

16.94 
3.43 
6.71 

72.92 

18,72 
3.40 
7.01 

70.87 
1. 

40. 5&               ^H 

Another  sample  was  found  to  contain  29,9  per  cent,  of  sugar,               ^^M 

It  will  be  noted  that  the  composition  of  sample  C  corresponds        ^^H 
closely  to  the  analysis  of  dried  eggs,  which  contain  of  proteid,  54        ^^H 
per  cent, ;  fat,  40  per  cent.  ;  salts,  5  per  cent.                                              ^^^1 

A  sample  of  barberry  preserve  which  had  been  boiled  in  a  copper        ^^H 
kettle  was  found  to  contain  *003  grams  of  co|)per  per  1(10,  calculated        ^^| 
as  the  sulphate.                                                                                                   ^^1 

Samples  of  extract  of  vanilla  were  examined  by  Merck*s  method.         ^^H 
Ten  were  found  to  contain  from  ,87  to  2.23  grams  of  vanillin  per        ^^| 
litre.     Two  others  were  found  to  contain  coumario.                                      ^^H 

Samples  of  fruit  jellies  were  found  to  be  composed  of  a  cheap        ^^H 
cider  jelly  variously  modified  by  neutralizing  and  artificially  coloring        ^^H 
and  flavoring  to  represent  currant,  blackberry,  etc.                                    ^^| 
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Thirty-seYen  samples  of  ^^ranite-ware  dishes  were  examined,  Itel 
comprised  a  greut  variety  of  articles,  a  large  niicuber  of  whlehi 
for  um  m  cooking  utensiU.     When  thua   utied»    particalarly 
aeid  contents,  the  ruatalHc  con^tituetits  of  the   gla^e  are  Hi 
quite  rottdily.     Of  these  cooking  utensils  th©  glaze  was  found  il 
itiEtances  to  contain  notable  quantities  of  antiuaooy  aod  in  I  in 
R  amiill  trace  of  arsenic ;  10  con  tattled  tin.     The  glmze  of  li  ti| 
found  to  be  properly  composed  of  harmless  ailicittes, 

A  considerable  numl>er  of  samples  of  a  mbcelltiDeous  oatoni 
lieen  examined*     Among  them  may  be  mentioaed  sampled  cftfll 
meat,  etc,^  which  were  reported  to  have  caused  symptoms  of  | 
ing.     Ou  e  Kami  nation  they  gave  negative  resullB. 

Various  pudding  prepanuions,  such  as  "Kustard"  and  **De8ertiH*l 
were  found  to  be  essentially  corn-starch ,  sweotenedt  colored  ii^l 
flavored* 

A  saniple  of  ^'phospbated  gelatine"  proved  very  strongly  toll 
containing  no  less  than  3,42  per  cent,  of  phosphoric  acid. 

Summary  of  Food  StatUttcs. 


WWttA. 

Oeaflliw. 

Aivlumtod. 

TiDliL 

Allspice, .        i        *        .        i        i 

98 

4       , 

102 

li' 

Butter,     , 

186 

6 

191 

U 

Cflaned  goods, 

13 

25 

S8 

«.!? 

Cassia,     . 

146 

2 

148 

l.S 

CBjenne^ 

73 

34 

107 

3h* 

Cheese,    . 

13 

0 

13 

O.il 

CloTes,     . 

19a 

16 

208 

T.l 

Coff^L-e,      * 

79 

19 

98 

19J 

CoDfLH'lionerjf. 

61 

1 

62 

U 

Creaai  of  tariar. 

364 

18 

S76 

3J 

Ginger,    . 

134 

22 

156 

144 

Hoaey,     . 

41 

2 

43 

4.6 

Lard,       . 

17 

s 

25 

SI.O 

Mace, 

16 

0 

16 

o.a 

Maple  sag^f,  . 

40 

7 

47 

14.9 

Maple  syrup,  , 

S7 

3 

SO 

10.0 

Miscelhiut'QUS, 

143 

279 

422 

66.1 

Molasses, 

212 

13 

225 

5  J 

Rlu&tRni,*        , 

127 

71 

198 

35.0 

Kiitnie^, , 

6 

0 

6 

O.iJ 

Olive  oil, 

42 

9 

51 

17.7 

Pepper,    , 

226 

17 

243 

7.0 

Sjrups,    , 

6 

6 

11 

54.5 

Tea, 

85 

6     . 

n 

eJ 

Vinegar,  , 

32 

32 

64 

mM 

Total, 

, 

2,379 

502 

2,^71 

19.9 
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Drugs. 

Acidum  Benzoicum :  4  standard. 

Acidum  IJf/drobromicum  DUutum:  1  standard. 

Acidum  Tannicum:  12  standard. 

^ther:  5  standard  ;  8  inferior,  containing  too  much  alcohol. 

Alcohol:  6  standard. 

Aqua  Ammonice:  10  standard;  1  inferior,  containing  too  little 
anhydrous  ammonia. 

Aqua  Chlori:  2  inferior;  1  sample  contained  no  trace  of  chlorine. 

Aqua  DestUlata:  But  little  care  appears  to  be  taken  to  supply  a 
good  article.  The  amount  of  solid  matters  per  100,000  parts  of 
-water  may  be  seen  by  the  following  table  of  results  of  samples 
examined :  — 

Distilled  WaUr  {Paris  of  Solids  per  100,000  of  WaUr). 

0.0  4.0  6.6  7.2  9.0  18.3 

0.0  4.2  6.6  7.5  9.0  20.0 

0.3  4.6  6.5  7.6  9.1  38.5 

0.8  4.6  6.5  8.0  11.9  120.0 

3.0  6.2  6.6  8.6  12.8 

Aqua  Ilydrogenxi  Dioxidi:  2  standard ;  2  inferior.  The  samples 
which  failed  to  meet  the  Pharmacopoeial  requirements  contained  but 
57.5  per  cent,  and  25  per  cent,  of  the  proper  amount  of  peroxide. 

Arf/enti  Nitras:  7  standard ;  1  inferior,  containing  a  sodium  salt. 

Bismuth  i  Subcarhonaa :  1  standard. 

Bismuthi  Subnitras:  7  standard;  2  inferior,  containing  traces  of 
arsenic. 

Calx  Chlorata:  2  standard;  2  inferior.  One  of  these  samples 
contained  hut  12  percent,  of  available  chlorine.  The  Pharmacopoeia 
demands  35  i>er  cent. 
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Cerii  Oxalas:  3  stanclard^ 

CMoro/ormum:  8  etaiidard ;  1  inferior, 

Creia  PnrjHivata:  3  staodard. 

Extrafhim  GJycyrrhhfT:  2  standard;  23  itirerior^  contsTDii 
sideruble  ainouiit«  of  corn  etareb. 

Qljfc^innm:  2  Btandard. 

lodoformnm:  1  standard. 

£ii/mpodium:  1  stutidard. 

Mafpiesii  Sulphas:  2  standurd* 

Morphinm  Sulphas:  1  standard, 

Cieum  ^iherin:  1  inferior,  coniistTUg  cbiefly  of  attijt  alcoU 

Oleum  LimonU:  8  standard;  1  iuferior. 

Oleum  MorrhucB :  5  standard. 

Oleum  Ricini:  10  standard. 

Potassii  lodidum:  1  standard. 

Pulvis  Glycyrrhizm :  1  standard. 

Pulvis  Olycyrrhizod  Compositus:  1  inferior, 

Pulvis  Opii:   The  Pharmacopoeia  demands  from   13   to  15 
cent,  of  morphine.     Samples  gave  on  analysis  percenta<^es  of  o 
phine  as  follows  :  — 


17.3 
16.5 


16.6 
16.0 


14.7 
14.6 


14.2 
14.1 


18.4 


Pulvis  lihei:  3  standard. 


Spiritus  ^theris  Compositus:  6  standard;  8  inferior,  contain 
little  or  no  heavy  oil  of  ether,  upon  which  the  virtue  of  the  d 
depends. 
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8piritu8  ^theris  JSTitrosi:  bat  very  few  samples  showed  even  an 
ipproximatioo  to  the  Pharmacopoeial  requiremeDt  in  contents  of 
)thyl  nitrite.  This  drug  cannot  be  properly  kept  unless  in  small, 
lecurely  sealed  bottles,  away  from  the  light,  and  even  so  it  loses  its 
strength  in  the  course  of  years.  Apparently  but  little  care  is  exer- 
cised by  druggists  to  observe  these  necessary  precautions. 


Percentages  of 

the 

Required  Amount 

of  Ethyl 

Nitrite  referred 

to  the  Pharma- 

copfvial  Standard  (i  00  per  cent.) 

contained 

in  Samples  of  Spiritus  ^theris 

NUrosi, 

90 

69 

47 

30 

8 

90 

69 

45 

28 

6 

90 

67 

44 

27 

5 

85 

66 

44 

25 

5 

83 

65 

43 

25 

4 

82 

65 

42 

23 

.3 

79 

63 

42 

21 

8 

77 

60 

41 

20 

3 

77 

60 

41 

20 

3 

71 

60 

41 

19 

2 

70 

60 

38 

19 

2 

70 

58 

86 

18 

1 

70 

56 

36 

16 

1 

70 

52 

84 

11 

1 

70 

47 

83 

10 

Spiritus  Frumenti:  1  standard  ;  6  inferior,  as  shown  below  *  :  — 


Alcohol  (it  Wbiort). 

Extfct 

Aloorol  (bt  Wbioht). 

Extract. 

44.55 

44.24 

42.95 

42.86,  

8.24 
0.74 
1.00 
0.54 

42.48 

37.22, 

37.17,         .... 

0.48 
0.16 
0.20 

The  high  extract  is  due  chiefly  to  added  sugar. 

Tinctura  lodi:    33  standard;    37  inferior,  containing  too  little 
iodine. 

Tinctura  Opii:  the  Pharmacopceia  demands  from  1.3  to  1.5  per 
cent,  of  morphine. 

•  The  Pharmacopoeial  stAndard  reqairea  44  to  80  per  cent,  of  alcohol  by  weight,  and  not  more 
than  0.2o  per  cent,  of  extract. 
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J  samples  analyzed  coDluin^d  the    followlrag  pereeoU^i 
morphine :  — 


1.63 

IM 

lAi 

1.00 

0.94 

OJi 

1.50 

1-25 

Kll 

o.m 

0.94 

U.f(l 

1.48 

1.23 

IM 

o,m 

0.9S 

O.IJ^ 

K43 

1.23 

1.(18 

0,»7 

0-91 

0,T« 

1.37 

1,23 

1.07 

0.9« 

0,W 

QM 

J.  as 

1.18 

IM 

0.96 

0.89 

OM 

l.U 

K16 

1.<H 

o.sm 

0.89 

UM 

i,m 

1.15 

IM 

0.95 

o.as 

i>M 

K27 

las 

1.00 

OM 

o.sa 

1.26 

1.15 

1.00 

0.95 

0,84 

Sapo:  The  Pharmacojxfiia  prescribes  a  limit  of  36  ptr  cent 
Wftter  and  tests  by  which  nf  free  alkali  and  the  jmm 

of  animal    futs,  which  are  1  ed,  may  be    determineA 

agreement  of  the  samples  e]  ^h  these  requiremenU  zov 

seen  from  the  following  tal: 


r 


HIMFLK.                        ^ 

Witer, 

Kxtammm  of  rrw  ^lUH 

1 

7.4 

Slic^ht  Bxcem, 

,  Km 

s.  . 

S.6 

None. 

%m. 

8.  . 

4.1 

Much  excess 

5m 

*.  . 

10.8 

Much  excess. 

X\« 

6.  . 

7.1 

None. 

Itnat 

6.  . 

9.0 

None, 

Fir^di 

7,  . 

7.1 

None. 

Pt^ 

8.  . 

£.9 

None, 

Fmtai 

U,   . 

9.8 

Much  excess. 

Pr» 

10,   . 

6.4 

Mucb  excess. 

Ppswt 

11.  . 

e.4 

Much  excess. 

VftmL 

12.   . 

fi.O 

None. 

?r&BL 

13,  . 

9.4 

None. 

S^t 

14.   . 

9.1 

None. 

Nu^ 

15,   . 

6,4 

None. 

fY,^ 

16,   . 

7.4 

Slight  excels. 

IVcsH 

17,  - 

11,2 

None, 

NcMIt 

18,   . 

6.2 

None, 

Kmt 

19,   . 

15.0 

Much  excess. 

Kent 

20,   . 

6.7 

Slight  excess. 

Pffjat 

21,  .        . 

14.8 

Slight  excess. 

Preiift 

22,   .        . 

7.0 

None 

Prv$^ 

23.   . 

1         8.3 

Much  excess. 

ft^seit 

S4.   .        . 

27.0 

Slig:ht  excess. 

Pr*^ 

2^  "     • 

5.5 

Slight  excess. 

Fr«*ii 

26,   * 

6.0 

Slight  excess. 

PreicBi 

27,   ,        , 

9.7 

Much  excess. 

l^¥e*a: 

28,   ,        , 

7.6 

Slight  excess. 

Vt^m 

29,  .        . 

30,  .        . 

10.6 

Sliirht  excess. 

Pr^Bii 

4.9 

Much  excess. 

Noti^ 

^b  '      ' 

2.4 

None. 

Pm^ 

32,    .        . 

12.2 

None, 

KciD& 

33,    ...        . 

5.8 

None. 

Nctfii. 

-^•^ — -^^^ ■•  >  ■# 
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■i^  Unguentum  Hydrargyri:  the  Pharmacopceia  demaDds  50  per 
3nt.  of  mercury.  The  percentages  of  mercury  found  in  the  sam- 
.les  examined  were  as  follows  :  — 


60 

61 

36 

32 

23 

67 

49 

34 

81 

20 

62 

48 

33 

30 

20 

62 

47 

33 

30 

8.9 

'  A  sample  of  unguentum  zinci  oxidi  was  found  to  be  composed  of 
'0.5  per  cent,  of  oxide  of  zinc  mixed  with  plain  lard.  The  Phar- 
lacopoeia  demands  20  per  cent,  of  the  zinc  salt  to  be  mixed  with 
enzoated  lard. 

Vinum  Album:  12  samples,  all  inferior,  as  shown  by  the   fol- 
:owing  figures :  — 


Alcohol  (m  Wuoht). 

Extract 

Alcorol  (it  Wkioht). 

Extract 

9.17 

4.70 

16.17,         .... 

6.90 

8.86 

6.14 

16.06,         .... 

6.00 

7.16 

4.14 

14.64 

7.29 

7.00 

6.46 

13.64 

7.96 

6.47 

6.00 

13.41 

7.00 

6.45 

7.60 

18.03,         .... 

6.00 

The  Pharmacopoeia  demands  10  to  14  per  cent,  of  alcohol  and  1.5 
o   3  per  cent,  of  solid  extract.     The  high  extract  was  due  chiefly 
\  o  added  sugar. 

Viynim  Rubrum:  12  samples,  all  inferior,  as  follows :  — 


alcohol  (BT  WXIOBT). 

Extract 

ALOOBOL  (BT  WXIOHT). 

Extract 

8.08, 

11.44 

16.00,         .... 

12.20 

7.00 

10.16 

14.91,         .... 

13.76 

6.92 

11.49 

14.09,         .... 

16.03 

6.62,   .        .                .        . 

13.69 

18.69, 

10.42 

6.16, 

13.04 

12.62 

10.60 

5.17 

10.09 

11.31,         .... 

11.99 

The  Pharmacopoeia  demands  10  to  14  per  cent,  of  alcohol  and  1.6 
o  3.5  per  cent,  of  solid  extract.  As  a  rule  port  wine  contains  a 
arge  amount  of  added  sugar. 
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Several  samples  of  Mme.  Ruppert's  face  bleach  have  be«tt^ 
iiied  and  all  were  found  to  contaiD  corroiiive  aublttuRle  to  tb  < 
of  about  27  grains  per  8  ounce  bottle.     The  fiotiles  w€i%  pmh 
with  the  poison  labeU  required  by  fttutute^  but  they  were  ptiri 
the  bottoms  of  the  bottles,  where  they  are  fairly  certaia  to  m 
the  notice  of  the  average  purchaser, 

A  sample  of  *'  Perry 'a  Freckle  Lotion  '*  was   found  to  cootsi 
grains  of  the  same  poison  per  S  oiioce  bottle. 

A  **  Recamier  Balm  **  was  found  to  consist  esseottallj  of  buch 
suspended  in  water  with  a  trace  of  coirosivo  sublimiite. 

An  **  Excelsior  Hair  Tonic"  consisted  essentiatlj  of  a  \mt 
cantaining  quinine, 

A  sample  of  **  Pulmonine"  was  found  to  coataiD  ISpercfC 
alcohol  by  volume. 

A  **  Coca^Kola  "  preparation  contained  caffeio,  cocaiii,  sugir 
tartaric  acid. 

*'  Hiinyadi  Granules  "  were  found  to  consist  esseotiallj  of  tinrJ 
acid  and  bicarbonate  of  soda. 

•*  Vicbi  Granules"  were  of  the  same  conapoaition. 

Summary. 


<]«niilli«. 

Adiiliertted. 

f«t 

Milk, , 

Food  nvt  milk,  - 

Drugs, 

. 

1,720 

2,379 

212 

1,829 
692 
SS2 

* 

ToUil, . 

4,3  U 

2J63 

Respectfully  subn 
CHAB 

flitted, 
.LES    P. 

WORCE 

STEB. 
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PROFESSOR  GOESSMANN'S  REPORT. 


"''^     The  whole  number  of  sampIeR  of  milk  obtained  and  examined  in 
^  the  four  western  counties  during  the  year  was  245,  of  which  number 

60,  or  24.5  per  cent.,  proved  to  be  below  the  standard. 
lii      It  would  be  fair,  however,  to  exclude  from  this  number  12  samples 

which  were  obtained  in  West  Deerfield  from  suspected  producers,  of 
,?.  which  number  11  were  found  to  be  below  the  standard.     Three  of 

this  number  were  taken  from  one  dairy,  and  the  results  of  analysis 
5^  showed  the  following  figures  :  8.69,  7.44  and  H.66  per  cent,  of  total 

solids  respectively,  the  latter   being  the  lowest  taken  during   the 
:i  year,  and  representing  about  50  per  cent,  of  added  water.     This 

man  was  promptly  convicted  and  fined. 

With  these  exceptions  the  percentage  of  adulterated  samples  in 
^  milk  taken  under  the  usual  conditions  of  sale  was  21,  or  a  trifie  less 
^.  than  that  of  1894. 

^      The  ratio  of  adulteration  for  the  past  ten  years  shows  a  fairly 
.  uniform  quality,  the  figures  being  as  follows :  — 


Per  Cent  of 
AdnlttraUon. 

Tbas. 

Percent  of 
Adalteration. 

1886 

1887,     

i    1888 

1889,     

1890,     

20.0 
10.6 
16.7 

17.7 
23.6 

'  1891, 

1  1892,  

1893,  

I  1894,  

j  1896,  

18.4 
19.8 
20.8 
21.3 
21.0 

Mean  ratio,  ten  years,  18.9  per  cent. 

These  figures  are  the  result  of  examination  of  2,407  samples,  of 
which  456  were  below  standard. 
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Tlui  following  flummnry  enjbruws  the  samples  of  nilk 
during  the  year  in  fitiefi  und  towns  west  of  Worcester  CooBtf. 
The  resulta  of  nnttlysea  were  ns  follows  :  — 


Numher  abovt*  i?tandnrd*    .         .        ,        .         • 

Number  below  stnm!ar*l 

IVtxxTitii^o  below  fttikudard,       .... 
Xiimber  ^nmples  skfoimnl  milk, 

11 

Chkifpe^, 

Kuiilbernf  F}in>|jlp«,, 

Kuilib*>r  Jibovt«  MAtidnrH,   , 
Htitiibttr  ImUm  striDflm  d,  , 
r<*n?i*ntngi*  b^iow  HUuidtirt], 
S^khumed  milk, « 

»                         4                        *                            4 

«■                        »                         I'                            * 
*                         •                         t                           4 

.      ,     1 

Nunibt<rof  samples,, 
Numbt>r  above  siAndfirdi  * 

N  u  m  ber  b<?lo  w  st  n  n  d  nrd »  . 
Furc'ftntiir^e  below  stiindjird, 
Sklmtiied  milk, . 

Northampitm, 

.       .      ,     * 

Number  of  samples, , 
K u  m  bf ' r  above  standi rd ,  . 
Nuniber  bolow  stitndard,  - 
Fur^entnge  below  stittidAnl, 
Skimmed  milk.  . 

1        *        1        t 

,      .     i: 

Number  of  samples, , 
Ktimber  above  sjt^ndnrd,    . 
K 1 1  rn  be r  be  I  o  w  s  ta  n  d  ar<  1 ,  . 
Pfn-t^ntii^e  below  Miindard, 
Bkjmmed  milk,  . 

8print]lficld. 

Nu m  be r  o f  sian] pi es , » 
Nnmber  above  standard,  , 
Number  below  stiiudiird,  . 
Pert?entage  bolow  stnndard. 
Skimmed  milk,  . 

■ 

4                    <* 

.    25,1 
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°^'  The  results  in  the  towns  were  as  follows :  — 


Total. 

A  bore 
Standard. 

Below 
SUndard. 

Percentage 

Below 
Standard. 

reenfield, 

16 

10 

6 

- 

orth  Adams, 

U 

12 

2 

- 

nuth  Iladley,          .... 

1 

1 

- 

- 

/are,      

32 

24 

8 

- 

iTest  Deerfield 

12 

1 

11 

- 

V'estfield, 

14 

9 

6 

- 

88 

67 

31 

36.2 

Amhbrst,  Mabs. 


C.  A.  GOESSMANN, 

Analyst. 
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lEPORT  UPON  THE  PRODUCTION  AND  USE  OF  ANTITOXIN. 


lo  the  last  aDnual  report  of  the  State  Board  of  Health  (p*  cvii) 

•ief  reference  was  made  to  the  work  of  the  Board  which  hiul  been 

idertaken  for  the  purpose  of  providing  a  supply  of  antitoxin  for 

snerul   use  in  reducing  as  far  as  possible  the  fatality  from  diph- 

leria  in  Massachusetts,     The  saving  of  human  life,  which  had  been 

laimeu  by  Dr.  Roux  in  his  report  upon  this  subject  at  the  Inter- 

ational  Congress  of  Hygiene  at  Huda  Pestb  in  1894,  and  the  similar 

esults  elsewhere  attained   on  both  sides  of  the  Atlantic,  were  ap- 

mrently  demonstrated  in  so  convincing  a  manner  as  to  warrant  the 

idoption  of  antitoxin  Ixjth  as  a  therapeutic  and  preventive  remedy 

or  general  use.    Hence  the  Btmrdi  aoling  under  the  provisions  of  the 

jtatutes  requiring  it  to  "take  cognisance  of  the  interests  of  health 

and  life  among  the  citizens  of  the  Commonwealth,"  and  lielievinir  it 

possible  to  reduce  the  fatality  and  consequently  the  death  rate  from 

diphtheria,  not  only  by  recommending  the  use  of  this  measure  for 

the  purpose,  but  also  by  providing  the  material  for  such  use,  estab- 

lidbed  in  October,  1894»a  laboratory  for  the  production  of  antitoxin, 

and  appointed  Dr,  J.  L*  Goodale  of  Cambridge  to  superintend  the 

work  of  it«  preparation.      The  scope  of  this  laboratory  was  soon 

afterward  enlarged,  so  as  to  embrace  general  bacteriological  work. 

Dr.  Goodale  entered   upon  the  work   with   enthusiasm,  and   the 

successful  opemtion  which  was  thus  secured  was  largely  due  to  his 

earnest  devotion  to  this  work.     Since,  however,  it  soon  became 

necessary  to  provide  for  additional  bucteriological  work  on  a  larger 

scale.  Dr.  Theobal<l  Smith,  chief  of  the  Divi^inn  of  Pathology   of 

the  Bureau  of  Animal  Industry  at  Washington,  D,  C,  was  appointed 

as  pathologist  of  the  Board,  to  take  charge  of  this  department* 

After  the  necessary  preliminary  steps  had  been  taken  toward 
securing  a  continuous  supply  of  antitoxin  (providing  the  stables, 
purchasing  the  horses,  preparing  and    injecting  the  toxine,  etc.), 

I  the  first  quantity  of  antitoxin  of  a  sufficient  ntrength  for  u^e  in  the 
preventive  treatment  of  diphtheria  was  offered  for  distribution 
Harob,   1895,  and  the  following  circular  was  then  published  jtod 


ana  luiiy  UDUcr8UX>a. 

The  State  Boarci  of  Health,  in  accordance  with  its  organi 
deflned  in  the  statutes,  having  in  view  the  **  interests  of  he 
among  the  citizens  of  the  Commonwealth,"  and  recognizing 
the  people  of  any  agent  which  will  measurably  prevent  the 
disei^e  capable  of  destroying  more  than  a  thousand  of  live 
Massachusetts  and  of  causing  suffering  which  cannot  be  expn 
cally,  has  prepared  a  supply  of  antitoxin,  for  the  benefit, 
such  commuDities  in  this  State  as  find  it  difficult  or  impracti 
reason  to  supply  themselves  with  the  new  agent  from  reliable  i 

Great  care  has  been  exercised  in  the  preparation  of  this  suppi 
most  exacting  technical  requirements  for  obtaining  a  pure  anc 
product,  and  the  tests  of  its  strength  have  shown  satisfactory 

The  Board  does  not  propose  to  offer  it  for  sale,  but  its  gi 
tribution  will  be  under  strict  conditions  designed  to  prevei 
waste  and  to  obtain  the  most  beneficial  frnits.  Rach  bottle  is 
a  number  and  the  date  of  the  preparation  of  its  contents. 
will  be  issued  except  upon  a  pledge  that  a  full  statement  of 
effects  of  its  use  will  be  returned  to  the  Board  at  the  termli 
case.  In  all  instances  possible  a  bacterial  diagnosis  will  be  ii 
The  Board  desires  to  emphasize  the  importance  of  using  sue 
only  as  are  adapted  to  the  proper  administration  of  the  remed; 
bering  that  experience  has  demonstrated  that  antitoxin  is  m 
the  earliest  stages  of  a  diphtheritic  attack,  and  of  realizing 
medical  skill  is  required  to  administer  it  successfully. 

A  blank  form  for  the  report  and  a  detailed  statement  of  in 
to  methods  will  accompany  each  bottle  of  the  antitoxin  serum. 

For  the  needs  of  persons  livine  within  twentv-five  miles  i 
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Ls  a  matter  of  convenience,  therefore,  the  time  embraced  in  this 
19^   >iirt  18  made  to  include  the  full  year  ending  with  March  31,  1896^ 
^jg^  ice  the  genera!  di:?tribution  of  antitoxin  by  the  Board  may  be  con- 
Ko^^lered  i\B  beginning  about  one  year  earlier  than  that  date,  although 
^  j^few  vials  were  issued  during  the  last  week  of  March,  1895. 
^^^,  Diphtheria    usually    prevails    with   considerable    severity    in    the 
m^>ring  months,  but  not  so   severely  as   in  winter;   and,  since  the 
ork  of  the  same  character  proposed  for  the  city  of  Boston  was  not 
Ife^iet  in  operation,  the  demand  for  antitoxin  which  came,  not  only  from 
Hsae  cities  and  towns   but  also  from  the  newly  equipped  contagious 
^^isouse  hospital  of  Boston,  for  several  weeks  required  all  that  the 
"le^Joard  could  supply.     With  the  exception,  however,  of  a  few  days 
■»f«ti  midsummer,  it  w*as  enabled  to  supply  all  that  was  demanded. 
■•*'    The   compiler  recognizes,  at  the  outset,  the  extreme  difficulties 
^^ttending  the  analysis  of  the  results  of  the  use  of  antitoxin,  and 
^  *^a8  therefore  availed  himself  of  the  recognized  authorities  upon  the 
'"'^uhject,  and  has  followed  their  methods  as  closely  as  possible  in  pre- 
senting these  results, 
^     Scarcely  any  subject  in  medicine,  requiring  careful  analysis,  pre- 
^1*00018  80  great  a  mullipnoity  of  limilin;^  conditions  and  circumstances. 
^WoT  example,  the  diagnosis  of  the  disease,  the  age  and  sex  of  the 
^patient,  the  severity  of  the  attack,  the  time  elapsing  before  the 
1^  employment  of  antitoxin »  the   previous   condition  of  the    patient, 
SI  the  quantity  and  strength  of  the  serum  employed,  the  existence  of 
u  complications  and  of  surgical  oj>erations  performed  upon  the  patient, 
—  each  and  all  of  these  conditions  affect  the  result,  and  some  of 
^1  them  to  a  very  important  degree, 

*•       In   Dr.   Welch's  admirable   monograph   on    the   '*  Treatment  of 
^   diphtheria  hy  antitoxin"  a  summary  is  presented  which  gives  the 
*l  results  of  the  use  of  antitoxin  in  7,166  cases  of  diphtheria.     This 
consists  of  the  experience  of  82  observers,  widely  separated,  in  dif- 
ferent  parts  of  the   world,  including    France,  Germany,  Austria, 
Belgium,  Switzerland,  England    and    America.     The  deaths  were 
\,2M*y  or   17.3   per  cent,  o^   the  whole   number  of  cases*     It  was 
^    estimated,  from  observations   recorded   by  these  same   authorities, 
S  that  the  mean  fatality  in  the  same  places  and  under  similar  con- 
g    ditions,  before  the   introduction   of  antitoxin,  was    42.1   per  cent. 
<     But  the  foregoing  6gures  are  very  largely  quoted  from  hospital  prac- 
tice, wherein  the  fatality  is  invariably  and  for  obvious  reasons  greater 
than  that  which  occurs  in  general  private  practice. 


The  actual  fatality  in  Massachusetts  was  probably 
than  28.3,  in  consequence  of  the  fact  that  the  registered 
diphtheria  may  be  regarded  as  nearly  correct,  while  th< 
reported  cases  must  be  regarded  as  less  than  the  actual 
account  of  failure  or  neglect  to  report  in  some  instance 
in  small  towns,  where  no  well-organized  boards  of  healt 

The  claim  has  been  made  that  the  decrease  in  fatality  i 
is  not  due  to  the  use  of  antitoxin,  but  to  improved  mo 
nosis,  by  means  of  bacterial  cultures.  On  the  other  hai 
true  that  before  the  introduction  of  more  accurate  mc 
nosis  it  was  a  quite  common  practice  with  some  physicit 
all  cases  of  sore  throat  as  diphtheria,  so  that  these  two  f 
considered  together. 

From  all  the  evidence  that  we  can  obtain  from  reeon 
tions,  we  are  inclined  to  believe  that  25  per  cent,  she 
sidered  as  being  about  the  average  fatality  for  di 
Massachusetts  during  the  five  years  previous  to  the  inti 
antitoxin.  During  the  severe  epidemic  years  from  18 
it  is  probable  that  the  fatality  was  somewhat  greater. 

The  fatality  in  hospital  practice  may  be  considered  a 
per  cent,  greater  than  that  of  general  practice,  since  n 
not  generally  reach  the  hospital,  and  many  of  those  who 
hospital  treatment  are  beyond  all  prospect  of  recoverj 
of  admission. 

The  limited  character  of  this  report,  that  is  to  say,  th 
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ad  for  uumuniziag;  fourth,  a  small  allowance  must  lie  made  for 

&akages  of  iKjlllea  and  fur  packages  remain iug  unused  on  deposit 
Ftth  boards  of  health. 

The  first  liottlea  of  serum,  issued  near  ihe  close  of  March,  1895, 
^Dtained  twenty  cubic  ceutimctera  of  serum  each,  and  for  several 
fonths  this  quantity  was  put  into  each  vial ;  hut,  as  the  strength  of 
lie  serum  was  increased,  the  size  of  the  receptacle  was  diminibbed, 
rst  to  fifteen  cubic  centimeters  and  finally  to  ten  cubic  centimeters, 
ae  latter  size  being  at  present  cm[itoyed  exclusively,  for  the  pur- 
p>se  of  containing  the  quantity  of  serum  most  convenient  for  im- 
mediate use,  since  it  is  essential  to  its  proper  empk>yment  that  no 
lortioii  of  the  contents  should  be  reserved  for  future  use  after  a 
lottle  has  once  been  opened,  unless  such  reserved  portion  he  used 
iriihin  a  few  hours  (twenty-four  hours  at  the  extreme  limit)  after- 
rard. 

The  total  amount  uf  antitoxin  serum  issued  by  the  Board  during 
.he  year  ending  March  31,  181*6,  was  1,724  bottles,  containing  in 
ill  about  30,000  cubic  centimeters  of  serurn,  the  strength  of  which 
/aried  from  sixty  to  one  hundred  units  in  each  cubic  centimeter. 

The  serum  was  distributed  to  the  cities  and  towns  as  follows :  — 


Showing  Number  of  Bottles  of  Diphtheria  Anliloxin  distribtUed  to  the  Diff'ttTU 
Towns  ami  Cities  from  March  23,  l.^$5,  to  April  1,  ISOf!. 


Cm  Oft  Towji. 


ClTT  o»  Towu, 


Koirtbvr 

aOlLlMl. 


Bo«tui>r 

Boaloa*   ......  4S 

E4i*t  13otton«  ,        ,                .        ,  4 

Bontb  Uoaloti,                          .        ,  S9 

JftfOKlM  PlAib,         ....  1 

1    CtiArlMtowD,                                 ,  1 

Roxbury,                                         .  S 

DorehMttfi 4 

City  noapilAl,        .                 .        .  IM 

ChUdren'*  Uotpltftl,      .        »        .  01 

[IfAuncbanvtU  OsfiKinil  BoflpltAl,  I 

Cfttttbtidfv: 

C«mbrtilf9,    t        .        ,        ,        .  13 

I€:^[Dbri>ff«porl,     .        .        <        .  41 

atyncwpiuu     ....  im 
ITortb  CiiinbrldB«^         .                .10 


SSfl 


Worcester, 

Wobaro : 

Wobunii 

Kortb  Wobtirn,     . 
KewtDD ; 

NflWtOU, 

W*it  Newton, 

Now  ton  Upper  Fftltn, 

CHy  HoapluU, 
BrooltllQ«» 
WHhbiun,  . 

Mmldsii,      . 

TftUDtOD,     . 

Stoaebjua, . 


ii|h^r^ii 
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Cn$eM  m  which  no  Sacierial  Exarnf nation  twa  iiMfk— li 
gecund  t^eries,  in  which  no  bacterial  examination  wum  n^tKibi 
nurulier  of  cnaes  iti  which  antitoxin  was  reiK>rtecI  mn  hr\m 
employed  waa  27  3 »  aud  the  ouml^er  of  deaths  rDcorJiHl  wu^ 
1L7  ]>er  cent. 

Sex. — The  nimibor  of  malc^  treated  wa«  123,  and  th«4i 
these  were  14,  or  11*4  per  cent.  The  numi>er  of  femjilei«» 
and  the  deaths  of  ihese  were  17,  or  XI. f>  per  cont. 

Ages, — Of  children  under  2  ye»rs  of  age,  10  were  ttfitaL 
the  dcrith**  of  these  were  5,  or  50  per  cent.  Of  cfatldr&ii  hm 
yeurs  of  age  there  were  71  cases  and  10  cleaibB,  or  14,1  \m 
Of  children  from  5  to  10  years  old  there  were  104,  with  Uo^ 
or  12,5  per  cent.  Of  persons  over  10  years  of  Bge  theitiff^ 
with  2  deuth^,  a  fatality  of  2  J  per  cent.  Of  pcrsoni  of  nsb^ 
age  there  were  13,  with  2  detitlis. 

The  fidtowing  record  presents  a  brief   stntement  of  cadi  if 
fatal  caj«e«  which  occurred  timong  those  which  hud  been 
by  bacterial  examination  to  be  eases  of  diphthertm  :  — 

Private  Practice » 
L  Male,  one  year  (February,  1896),  Marked  prostratiDi),  stei^ 
general  in  pharyDS.  Improvc^ment  for  ten  daja^  followed  bj  pinN 
throat,  hoarsen  ees,  oongh  and  dyapncea,  cod  aide  table  sirelliog  ^  p 
of  neck,  marked  proatration.  Ten  cuhie  eentinieterB  of  aatitims 
Dot  BU\tedi 

2.  Male,  three  years  (January,  1896).  Treatment  begun  foorti 
of  illness.  Face  flushed,  membrane  on  right  tonsil  and  in  nares;  ^ 
ing  and  throat  clear  on  sixth  day ;  hoarseness,  cough  and  dyspnoea;  i- 
of  neck  swollen  on  right  side  ;  heart  and  urine  normal.  Death  oor 
day.  Antitoxin  given  on  fourth  and  fifth  days,  15  cubic  ceDtimeU^ 
each  time. 

3.  Male,  one  year  (November,  1895).  Treatment  begun  foort^ 
of  illness.  Membrane  slight,  on  both  tonsils.  Slight  iniproveiKti 
increase  of  membrane ;  cough  and  dyspnoea ;  glands  of  neck  slisbt^: 
larged  ;  heart  weak,  rapid  and  irregular.  Antitoxin,  10  cubic  c^nlii: 
on  fourth  day  and  10  cubic  centimeters  on  sixth  day. 

4.  Male,  one  year,  eight  months  (December,  1895).  W^ 
prostration,  no  membrane  visible ;  grows  worse  ;  dyspncea ;  glaod- 
enlarged  ;  pulse  rapid  ;  moderate  prostration.  Intubation,  second 
convulsions  on  sixth  day  and  death  same  day.  Antitoxin,  10  cabici 
meters  on  second  day  and  20  cubic  centimeters  third  day. 


ni 
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Female,  one  year,  four  moDtbs  (Dec*  2,  1895),  Treatment  begun 
i  dny  of  iilQesa.  General  conilitioti  bad  ;  membrane  on  both  tonsils  ; 
Dt  discbarge,  Tiiroat  clear  on  third  day ;  hoarseness,  congli,  dysp- 
ra  and  steoosis  ;  glanda  enlarged  ;  pulee  weak.  Intubation  on  fifth  day  j 
_  .tU  during  intubation-  Antitoxin,  8  cubic  centimeters  on  fourtli  day. 
■jl.  Male,  twenty-four  years  (Oct,  16,  1895).  Treatment  begun  third 
Wr  of  illuess.  Great  cyanosis  and  prostration  ;  membrane  on  both  tonsils 
W%  right  portion  of  pharynx ;  hoarseness,  cough  and  dyspntea ;  pulse 
ak,  100-140,  temperature,  100-102;  considerable  prostration.  Anti- 
^-  jin,  third  day,  morning,  12  cubic  centimeters;  afternoon,  8  cubic  centi- 
^  *ters.     Death,  fifth  day. 

1^7.     Male,  five  years,  six  months  (Oct.  7,  1895),     IVIembrane  over  tonsils 

^|d  arches  ;  glands  enlarged ;  pulse  irregular  and  intermittent ;  paralysis 

jt.  heart;  death.     Eruption  on  whole  body,  like  scarlet  fever.     Antitoxin, 

cubic  centimeters  (day  not  stated),  5  cubic  centimeters  on  following 

y- 

8,  Female,  four  years  (Sept.  21,  1895).  Treatment  begun  second  day 
P  illness.  Prostration  marked  ;  membrane  on  both  tonsils  and  half  arches  ; 
^ftnds  much  enlarged  ;  pulse  very  weak ;  urine  albuminous ;  deiirium  and 
i*atb.  Antitoxin  on  second  day,  15  cubic  centimeters.  Extravasated 
LpcMl  8|>ots  on  body  after  injection. 
"9.     Female,   eight  years   (Sept.    27,    1895).      Toxaemia   from   outset; 

enibrane  on  tonsils,  uvula  and  posterior  pharynx ;  profuse  nasal  dis- 
^rge  ;    marked  swelling  of  glands ;   pulse  rapid  and  weak.     Death  on 

lOrth  day.     Antitoxin,  30  cubic  centimeters. 

10.  Male,  nine  months  (Sept.  7,  1805).  Treatment  begun  fourth  day 
f  illness,  Temiierature,  103-104;  pulse,  160-175-  Extreme  septic  ap- 
earance  ;  prostration  ;  no  membrane  ;  coryza;  increasing  nasal  discharge  ; 
yspnosa  ;  glands  very  much  enlarged  on  both  sides.  Antitoxin,  10  cubic 
cnliuieters  on  fourth  day, 

11,  Male,  nine  months  (June  25,  1895).  Treatment  begun  fifth  day 
Jf  illness.  Temperature,  101.5-102,1;  pulse,  140-170;  marked  pros- 
mtion ;  hoarseness,  cough  and  dyspncea;  glands  swollen  and  tender; 
eart  weak  and  rapid.     Antitoxin,  12  cubic  centimeters  on  fifth  day, 

II  12.  Male,  nine  years  (Sept,  4,  1895),  Treatment  begun  second  day 
f  illness.  Temperature,  99-101;  pulse,  100-120.  Slight  prostration; 
nenibrane  on  tonsils,  uvula  and  posterior  wall  of  pharynx  ;  not  separat- 
ng ;  hoarseness  and  dyspna^a ;  glands  enlarged ;  heart  normal ;  urine 
lormal.     Antitoxin,  10  cubic  centimeters  on  second  day. 

18,  Male,  three  years.  Treatment  begun  April  7,  1895,  sixth  day  of 
QneM.  Temperature,  99.4-100.5;  pulae,  104-185;  drowsy;  no  mem- 
irmue  ;  coryza  on  sixth  day,  less  on  seventh  day  ;  glands  enlarged  ;  bron< 
bo-pneumonia.  Antitoxin,  20  cubic  centimeters  sixth  day,  20  cnbio 
leoti meters  seventh  day. 
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U.  Ff^malCf  two  years  (May  20, 1SD5)«  TreatmeDi  begoi  tmilkk 
of  iLlnebfi.  Temperature,  102-104;  pulst^t  160;  moderm&e 
dmwflj;  membrane  covering  totiails  and  uvula,  separating  on  fiilf 
gknds  eDlargecl  and  iDdii  rated  ;  tirioc  scanty  aod  alba  mi 
15  cubic  ceDtimetera  fourtli  d^y^  10  ciibic  centtmcters  fifth  dajiadifip 
eeoti meters  slstb  day 

15.     Female,  tbree  years  (treatttif^nt  begun  ]V(Ry25,  189d,  sevtotl]^ 
iUni'SB).     Temperature,  101;  piibe,   112-116;    nifirlced   pr o@tr«tiixi ; «» 
bnim^  generally  over  tonaits  and  pharynji ;  glands  Qot  swoltea  ;  fmh 
but  regular;  urine  very  albuminous;   specific  ^aTitj,   10B2 
15  cubic  centimeters  on  seventh  d(»j. 

16*  Male*  three  and  one-balf  years  (treatment  begun  May  25, 
fourth  day  of  illneas)*  Temperature,  90-100  ;  pulse,  132-152 ;  Migbl^ 
trution,  iucrenBing  on  fifth  day;  membrane  over  tonsils^  palale  andps 
eepnrnting  on  fifth  day;  hoai'seDess  and  Blight  dyapncea  ;  glmdi 
side  enlarged  ;  pulse  rapid  ;  prostration  and  dyspncBa  tocr^flsiD|^tlll^ 
Antitoxin,  15  cubic  centimeters  on  fourth  day,  a.m.,  10  cable 
F.M.  and  10  cubic  centimeters  on  fifth  day,  a.m* 

17,  Male,  seven  years  (treatment  begun  April  25,  18^5,  fifth  dif^ 
neas).  Considerable  pros  I  ration  ;  hoaraenets  ;  cM>ugb  ;  d  japncea ;  sItimp 
urine  albuminous  ;  intubation  ;  complicated  with  Bcarlet  fever  and  mt^n 
Died  at  $A^  i^^M.,  f^fth  day.     Antitoxin^  20  eubie  c^ntimetera  on  fiftli^^ 

18,  Female,  three  yeara  (treatment  begun  May  1,  1805).  Sli^ip 
tration;  membrane  on  tonsils,  disappearing  May  18  ;  glands  enlaigtd;c>^ 
plicated  with  scarlet  fever.  Died  May  18,  AntiioxtQ  20  cobic  eeitia*" 
May  1  y  20  cable  centimeters  May  18# 


Cambridgs  HospilaL 
19.  Female,  one  year,  six  months  (admitted  Aug.  14,  1895,  fifth  s^ 
of  illness).  Temperature,  101.6;  pulse,  136,  on  fifth  day.  Considem- 
toxaemia ;  membrane  over  both  tonsils,  separating  ;  hoarseness ;  gl«i^  - 
enlarged  and  hard ;  heat  normal ;  general  paralysis  and  death  Sept^inltr 
18.  Antitoxin,  12  cubic  centimeters  on  fifth  day  and  12  cubic  centiffiek^ 
on  sixth  day.  Negative  culture  on  August  31,  followed  by  rash  all  ovtr 
body,  gradually  disappearing. 


Boston  City  HospitaL 
20.  Sex  not  stated,  four  years  (admitted  June  1,  1895).  Treatsat 
begun  third  day  of  illness.  General  condition  weak  ;  membrane  on  ^'^ 
tonsils,  separating  on  fifth  day  ;  glands  swollen  ;  heart  weak  ;  child  \(0^ 
everything.  Antitoxin,  10  cubic  centimeters  on  third  day,  10  cubic  oeoii- 
meiei's  on  fourth  day. 


F 
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21.  Female,  three  aod  one-half  years  (admitted  May  1,  1895),  Treat- 
ment begwn  fourth  day  of  ilbess.  Temperature,  99  ;  pulse,  134  ;  eliglit  pios- 
mtioo;  memhratie  oa  both  tonsils  and  in  pharynx  ;  throat  nearly  clear  on 
^  jventh  rlay ;  ton&ils  slightly  enlarged;  heart  rapid  j  urine  albuminous; 
HP^ronchitis.  Antitoxin,  15  cubic  centitneters  on  fourth  day.  Removed 
W    roin  another  hospital  without  consent  of  physician. 

^•^  22.  Female,  four  years  (admitted  June  11,  1895).  Treatment  late, 
'^■'Cemperatnre,  103;  pulse,  HO;  general  condition  bad;  membrane ou uvula 
■•  ^od  tonsils,  separating  ;  dyspnoja  ;  glands  not  swollen  ;  heart  weak.  Anti- 
tf^toxin,  20  cubic  centimeters  (1-50,000).  Jn}ectioii  delayed  on  account  of 
^hjectioos  of  fiiroily.  Death  from  suffocation  four  and  one-half  hours 
fe^^fter  iojectton. 

^  13-  5?.^.  Female,  nine  years  (admitted  July  12,  1895).  Treatment  begun 
B^^econd  day  of  illness.  Temperature,  10L2-103  ;  pulse,  60-150  ;  general  con- 
kABjdition  goo<l ;  some  prostration  ;  membrane  on  left  tonsil  and  soft  palate ; 
iangtaods  of  neck  swollen  ;  pulse  regular,  rapid ;  urine  normal ;  thin,  glairy 
^■Klischarge  from  mouth.  Antitoxin,  12  cubic  centimeters  on  second  day, 
^■12  cubic  centimeters  on  second  day,  13  cubic  ceutimeters  on  third  day, 
^■f  24*  Female,  two  years  (a<lmilted  May  3,  1895,  fifth  day  of  illueHs), 
^5lTemperature,  102.3;  pulse,  126;  membrane  thick  on  both  tonsils;  hoarse- 
^l^lieas  and  dyspnoea;  glands  slightly  swollen;  circulation  jK>or ;  prostra- 
^^iion;  complicated  with  sepsis.  Antitoxin,  20  cubic  ceutimeters  on  fifth 
Hi  day. 

P^  25.  Male,  sir  yeara  (admitted  May  9,  1895).  Temperature,  98-101 ; 
1^^  pulse,  100-1.12;  great  prostralion ;  membrane  thick  on  tonsils,  uvula, 
^^piiarynx  and  soft  palate,  separating  third  day  after  admissiou  to  hospital ; 
^Bioarseness  and  dyspmjea;  glands  enlarged;  pulse  weak.  Antitoxin,  20 
cubic  centimeters  May  9,  A.ii,|  20  cubic  ceutimeters  May  9,  p.m.,  20  cubic 
centimeters  May  11. 

M«     Female,  one  year,  six  months  (admitted  April  26,  1895),     Tem- 

rature,  99.4-104;  pulse,  110-160;  considerable  prostration;  membrane 

n  Umsils  and  uvula;  purulent  discharge  from  nose;  separating  April  2U  ; 

lauds  swollen  ;  broncho-pneumonia,  complicated  with  sepsis.     Antitoxin, 

12.5  cubic  centimeters  April  26,  12.5  cubic  centimeters  April  27. 

27-     Female,  one  year,  six  months  (admitted  April  29,  1895).     Tem- 
perature,   98.4-102;    pulse,    120-1  GO;   slight   prostration;    membrane   on 
n<ih ;   no  change ;   glands  swollen  ;    urine  albuminous ;    sepsis  May  4  ; 
xtreme  prostration  May  3.     Antitoxin,  20  cubic  centimeters  April  2*J. 

28.     Female,  six  years  (admitted  May  15,  181)5).     Temperature,  98- 

01.8;   pulse,  0*^-140;   extreme  prostration;    thick   membrane  over  both 

nails,  uvula  and  soft  palate  ;  purulent  discharge  from  nose ;  epistaxis  ; 

no  improvement ;  hoarseness,  cough  and  dyspmia ;  glands  slightly  swollen  ; 

I  pulse  weak  ;  heart  failure  May  22  ;  complicated  with  scarlet  fever,     Antl- 
loxiU}  Gibier*8,  May  I5|  25   cubic  centimeters ;   8.  B.  H*,  May  16,  25 
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cubic  centimeters;  S,  B.  H.^  May  17,  25  eitlilc  oetitimetere;  S.  li 
May  IH,  25  cjubic  centiaietem, 

2^,     Male,  tlii-ee  years  (admitted  M&y  15«  IBOA,  Beoond  d^j  of  Car 
No  proeiration  ;  membrane  in  small  patelie»  oo  tonal  Is  ;  eepaT&^;tt 
dear  on  ftoco&d  day ;  stenosis ;  glands  not  swollen  ;  heart  sod 
msl ;  acarlet  fever ;  pneumonia  in  left  chest  oa   fourth  day* 
20  cubic  centimeters  second  day,  third  day  aod  fourth  day, 

30,     Male,  three  years  (admitted  May  26,  IBB5^  second  dsj  of  £24 
Proetration ;  patches  on  tonsils :  hoarseness^  cc»ugb,  dyspnea  mkI  tn 
glands  stigbtty  enlarged ;  heart  weak  ;  tracbeotomy  ;    pneurnoiib. 
toxin,  20  cubic  centimeters  on  second  day,  fourth  day  and  fifUi  dij- 

3K     Male,  fne  years  (admitted  May  ^9,  1895).      EiEtreoie  pi 
membrane  thick  on  tonsils  and    uvula ;    no  cbaxige ;    dysfiDixa;  ^ 
slightly  Bwollen ;    pulse  very  weak  and  irregular ;    heart  faUm;  la 
Antitoxin,  20  cubic  centimeters,  May  29  and  May  30. 

."li.     Female,  five  years  (admitted  May  24 ,  1805).     ConsidenUe^ 
tration  ;  membrane  one- third  o^'er  tonaila  and  uTula  ;  sefjarating  Mil 
glands  not  swollen ;   sepsis  June  9 ;   great   prostratioo  ;   great  psa 
lirinm*     Antitoxin,  20  cubic  centimeters,  May  24,  25,  27  and  30- 

$li,  Male,  four  and  one-half  years  (admitted  April  16,  1895,  lUsJ^ 
of  Illness).  Temperature,  98  4-102  ;  pulse,  112-160;  oonsiderabk p 
iratioa;  membrane  on  tonsils  and  uvula,  dimioishiog  oq  gfth  day;  p>^ 
enlarged  j  bronclio^pneumonla.  Antitoxin,  20  cable  centimetere  m  i 
day,  20  cubic  centimeters  on  fourth  day  and  20  cable  ceodmettn  on  -^ 
day. 

34-     Male,  four  years  (admitted  April  IS,  1895,  sixth  day  of  ill9» 
Temperature,  100;  pulse,  1*20;  oondition  very  septic  ;   membrane  (Mtc«? 
and  uvula  j  urine  albuminous.     Antitoxin,  20  cubic  centimeten  oo  r^' 
day. 

35.  Female,  two  years  (admitted  April  22,  1895).  TemperatoR,  i^" 
100.4  ;  pulse,  100-152  ;  condition  extremely  septic  ;  membrane  on  to3^' 
and  uvula;  epistaxis  on  April  24;  glands  enlarged;  urine  slightly li^- 
minous ;  extreme  prostration  April  25.  Antitoxin,  20  cobic  centiiDeU!^ 
April  22. 

Newton  Hospital. 

36.  Female,  twenty-two  years  (admitted  March  24,  1895,  fourth  dr 
illness).  Temperature,  99.8-103.8;  pulse,  100-108  ;  marked  prostrsli^^ 
membrane  over  tonsils,  uvula  and  post-pbaryngeal  wall,  separating  00 1: 
day  ;  throat  clear  on  ninth  day  ;  hoarseness  and  dyspnoea  ;  glands  swoC^^ 
pulse  irregular.  Antitoxin,  10  cubic  centimeters  on  fourth  day,  23  eel 
centimeters  fifth  day,  15  cubic  centimeters  sixth  day,  a.m.,  23  cubic oea 
meters  p.m.,  23  cubic  centimeters  seventh  day. 
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Ln  exact  statemeot  cannot  l>e  msicle  as  to  the  strength  of  the 
Vom  used  in  each  of  the  foi'egoiiig  cju^es,  l)Ut  it  mny  be  said  in  gcn- 
•Uiil  tertDH  thut  those  treuted  before  Jun*  1,  18yiJ»  were  treated  with 
He  weaker  serum,  1  to  50,000,  and  the  retuuinder  with  the  stronger 
■rum,  1  to  75,000  or  1  to  100,000. 

■  The  vuloe  of  antitoxin  as  a  thenipeutic  agent  cannot  be  deter- 

Pined  l»y  figures  alone.     The  varied  circumstances  and  confticting 

inditions  wliich  surround  and  intiuence  any  case  of  diphtheria  are 

1  great  that  we  are  compelled  tt)  i^eek  other  sources  of  information 

jan  those  whicli  are  purely  stritisticul  in  their  character. 

The  clinical  experience  of  the  multitude  of  observers,  who,  in  hos- 
la  I  and  in  private  practice,  during  the  past  two  years  have  testified 
\  it«  vakie,  must  be  weighed  and  considered  in  connection  with  the 
atistical  facts  presented, 

Dr,  Mason  makes  the  following  statement  relative  to  the  use  of 
ktitoxin  at  the  Boston  City  Hospital  in  1895  :  — 

If  we  compare  tliis  death-rate  from  diphtheria  of  11  per  cent,  since  the 
troiluetiou  of  ajititoxio  witU  that  of  a  deatb-rate  in  tlie  hoapital  of  40  per 
nt  bc'fore  the  introduction  of  antitoxin,  there  can  he  hut  one  opiaion  re- 
trding  the  efllcacy  of  tbc  remedy. 

The  cbangL'  in  the  appearance  of  diphtheria  wards  sinee  the  introduction 
the  use  of  antitoxiu  has  been  very  marked*     Iq  niiiking  a  visit  one  can- 
At  help  being  struck  with  the  btigbt  and  cheerful  appearance  of  the  chil- 
«.• 

One  of  the  most  noted  German  authorities  (Baginsky)  says  :  — 

Naked  fignres  are  so  little  the  expression  of  the  endless  variations  of 
clinical  observation^  of  all  those  fortunate  and  unfortunate  accidental  cir- 
■linistances  whieh  pertain  to  the  coustitulton  and  nutrition  of  the  patient, 
■id  of  the  com|>liciition8  and  didieulties  which  may  bring  danger  in  a  mild 
Btack^  or  lead  to  a  successful  issue  an  apparently  severe  attack,  that  to 
ttiG  cliuical  observer  such  figures  appear  of  little  value,  in  comparison  with 
the  treasure-house  of  his  accumulated  exijerience. 

One  of  the  most  convincing  proofs  of  the  value  of  antitoxin  is 
mentioned  by  the  same  writer,  in  what  he  terms  an  iixvoluniary 
experiment,  "  where,  in  consequence  of  an  interruption  of  the  use 
gf  antitoxin  at  a  well-known  hospital,  in  consecpience  of  the  failure 
pr  the  supply,  for  a  period  of  a  few"  weeks  the  mortality  among  the 
dtphtheriu  patients  immediately  rose  again  to  its  former  height." 


'*  No  local  treatment.  Internally,  some  tincture  of  in 
nourishing  diet.  Witliin  twelve  hours  after  injection  of 
began  to  improve  both  in  general  and  local  symptoms." 

*'  Improvement  in  twenty-four  hours  was  remarkable." 

^'  I  have  no  doubt  that  antitoxin  treatment  has  done  mi 
these  cases."     (By  physician  of  forty  years'  experience.) 

^^  These  cases,  it  seems  to  me,  furnish  undoubted  proof  c 
antitoxin.  .  .  .  The  beneficial  effects  were  almost  immedis 
sion  of  the  membrane  occurred.  It  was  being  expelled  on 
and  on  the  fourth  day  the  throat  was  dear.  Improvement 
condition  was  also  rapid.  The  result  is  all  I  think  could 
desired." 

'^This  case  was  a  highly  satisfactory  one  in  tbe  markc 
immediately  following  antitoxin." 

"  The  case  was  a  very  severe  one,  and  wonld  probably  hi 
had  not  the  disease  been  arrested  promptly  by  the  nse  of  a 
adults  concerned  more  or  less  in  the  care  of  the  child  were  I 
with  5  cubic  centimeters  antitoxin.  All  escaped  the  disi 
cian  of  thirty  years'  experience.) 

''In  this  case  the  disease  seemed  to  have  been  arrestc 
toxin." 

''This  is  my  first  experience  in  the  use  of  antitoxin.  T 
ceedingly  gratifying  to  me  and  to  the  parents.  The  chan^ 
ance  of  the  fauces  was  very  apparent  six  hours  afterws 
second  injection  the  membrane  cleared  off  as  I  have  never 
and  the  patient's  symptoms  disappeared  with  a  rapidity  to  ¥ 
tirely  unaccustomed.     I  ascribe  this  remarkable  chang^e  tc 
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^Cliild  recovered.     This  was  one  of  those  cases  that  usually  provea 

\  ID  about  twenty- four  hours  uoder  the  old  treatment/* 
**  Action  of  antitoxin  marvellous.*' 

f*  My  cases  have  fortunately  done  well,  and  it  seems  to  me  to  be  due  to 
prompt  use  of  the  antitoxin."     (A  physician  of  thirty  years'  practice.) 
r  '*  In  this  family  there  occurred  seven  cases  of  diphtheria.     I  am  satisfied 
^lat  without  antitoxin  I  should  have  lost  four  of  them." 
I  '*  This  patient  began  to  improve  after  using  antitoxin." 

**  Since  last  December  I  have  treated  tbirty*two  cases  of  true  diphlberia  ; 
■fi  first  eight  without  antitoxin,  of  which  four  died;  and  the  remaining 
Hbtj-four  with  antitoxiD,  with  only  one  death.     At  least  half  of  the  last 
^ries  of  cases  were  as  severe  as  Ibe  first  eight." 

**A  physician  of  more  years  in  experience  than  myself,  who  saw  the 
Itieot  the  day  of   the  injection,  considered  that  the  case  was  hopeless 
itbout  the  antitoxin.'* 
*•  Anlitoxin  saved  this  child's  life." 
**  Rapid  improvement  from  time  of  injeetion." 

The  following  conclusions  and  recommendations  are  selected  from 
le  work  t»f  Bagiiisky,  already  quoted,  in  consequence  of  their  pruc- 
ical  value ;  — 

d.     The  antitoxin  haa  proved,  from  the  first,  an  efficient  and  the  best 
leans  for  the  prevention  of  diphtheria. 
4.     The  technique  of  injection  corresponds  with  that  of  ordinary  subcu- 
Uieous  inject toDSf  and  in  like  manner  presupposes  the  strict  employment 
if  aseptic  methods* 

f  5-  {(t)  The  serum  acts  most  successfully  the  sooner  it  is  applied  after 
he  first  api>earatiee  of  illness.  A  eombi nation  of  its  use  with  the  ordinary 
■cptic  local  treatment  of  di[)htberia  is  entirely  rational,  and  is  recum* 

tended  for  practical  use.  By  this  combined  method  we  have  succeeded  in 
rainitthiTig  the  fatality  to  one-third  of  its  former  rate. 
{b)  The  dose  depends  on  the  early  or  late  period  of  its  employment,  the 
erlty  of  illness  and  the  age  of  the  patient.  It  varies  from  60U  to  4,000 
ptitoxin  units.  An  advantage  is  gained  by  using  the  whole  dose  at  the 
iitset*  Nevertheless,  in  stubborn  cases  an  increased  dose  may  be  given. 
If  6.  The  effect  of  the  remedy  is  manifest  in  the  limitation  and  urre&t  of 
pe  local  processes ;  also  in  the  rapid  dissolution  and  removal  of  tlie  dis- 

rjed  proiluct  and  in  the  general  improvement,  which  generally  shows  itself 
the  leasening  of  febrile  reaction. 

7.  The  rcme<ly  appears  most  efllcient  in  non-septic  cases  of  diphtheria; 
^verthrdess,  eases  in  which  mixed  infectious  and  septic  diphtheria  are  co- 
bident  are  favorably  affected  by  its  use.  A  larger  dose  ia  necessary  in 
IcU  oases* 
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8,  The  tine  of  the  Antitoxifi  it  foltowed  by  no  sertouB  retniiiarl 
Tlie  eruptioDa  wimh  often  fQllow  iu  use,  alihougU  atteotled  miki 
gktidft  or  a^eclioDs  of  ttie  JoiuUi  nre  wboUj  wliliotil  d&Dgcf.  Si 
he^ri  iyinptoms  do  uol  re  suit  from  ila  oae. 


The  following  list  pre^^cnt?*  the  names  of  the  cities  and  towi 
which  dt*t»ilcMl  rejHjrts  were  received  reliitive  Ut  the  tiie  <] 
toxifi,  wilb  i\\e  nuui1>€r  fiuQi  €ach  town  ami  the  oiuaibM  t 
fileiun^  repoitJDg  in  each  :  —  ^M 

Lvti  q/  (HiicM  find  Towns  front  which  Reports  hmi^  been  reortt*eil  Sefaiirti 
of  Aniikmn  tti  Ihi   Tteaiment  of  Diphtheria^  mUh  the  Nufuben^  Rrp 

Efieh  timi  ihtt  Xumlft'r  of  i%i/iftetfin»  r*fi*}rimg  in  S*i^'h, 
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t  of  CUks  and  Toumifrom  which  Reiiorts  have  been  received  Relaiive  to  the  Uae 
of  AniUoxinr  etc.  —  Coavludod. 


PLACX*. 


Cluitoo, 
Witrt, 

dwftnip«cotl, 
Woattutoptoii, 
IladtOD,  . 

NortliborQiiglip 

Nortb  Bfookfleld, 
Ladlow» . 

■  As  soon  as  the  diacovery  of  the  new  renieJy,  diphtheria  anti 
%xm^  was  made  known  to  the  world,  and  the  methods  of  its  jn-etmni 
lion  were  also  made  public,  several  estuf>lishments  both  id  Europe 
■lid  in  America  undertook  its  manufacture,  and  diHereiit  brands  of 
But i toxin  were  oflered  for  sale.  In  order »  therefore,  that  the 
Quality  of  the  difierent  preparations  of  so  importunt  n  remedy  might 
be  determined  for  the  benefit  of  local  boardis  of  health,  hospitals  and 
physicians  in  active  practice  throuf;hout  the  State,  the  State  Board 
of  Health,  actin«^  under  the  provii^ions  of  the  food  and  drug  act  of 
1882,  directed  an  examination  of  the  prepaiiitions  in  the  market  to 
be  made,  nnd  published  the  result  in  a  circular,  of  which  the  follow- 
ing is  a  copy  :  — 

Statk  Hol'«k«  BoflTONf  April  #,  1890. 

Under  authority  of  the  etatutes  relating  to  food  and  drug  inspection,  the 
State  Hoard  of  Health  has  examined  such  samples  of  antitoxin  as  are 
offered  for  sale  in  MaBaachusetts,  with  the  following  resiilta:  — 

Serura  No.  2,  Behring.  Ht^ttle  eontaiuing  10  cubic  centimeters  of 
Benim,  of  an  advertised  strength  of  1,000  units.  The  test  showed  that  the 
eerum  was  up  to  the  standard. 

Serum  of  Parke,  Davis  &  Go.  BotUe  guaranteed  to  contain  10  cubic 
centimeters,  of  m  total  strength  of  1,000  units.  The  test  showed  that  the 
■erum  was  up  to  the  standard. 


total  of  500  antitoxic  units,  instead  of  600  units. 

Gibier's  Diphtheria  Antitoxin,  New  York.      The  label 
bottle  contains  25  cubic  centimeters,  of  a  total  strength 
The  test  showed  that  the  serum  was  far  below   ibis    in   f 
second  test  it  was  determined  that  the  bottle  contained  fi 
units,  instead  of  2,500,  as  advertised.    The  strength  of  thi 
a  trifle  below  one-half  of  that  of  Behring's  serum  No.  1.* 

The  Statk  Boahd 

Copies  of  the  foregoing  circular  were  distributed  ge 
physicians  and  boards  of  health  throughout  the  State. 

•  Tea  cubic  centimeters  of  Bebriog*8  Mmm  No.  1  oontaln  600 
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STATISTICAL  SUMMARIES  OF  DISEASE  AND  MORTALITY. 


I 


In  the  last  report  of  the  Board,  the  statistical  material  collected 
ly  the  Board  wii^  publUhed  together  under  the  head  of  **  Statif*tieal 
)Uiiiinarie8  of  Disease  and  Mortality."  These  aummariea  comprise 
be  slntiitirs  oblained  from  the  authorities  of  cities  and  towns,  and 
ire  partly  vokmtury  and  partly  the  result  of  legal  requirements. 

They  are  a**  follows  :  — 

1.  The  Weekly  Mortal  if}/  lietuims.  — These  consist  of  the  reports 
if  deaths,  which  are  miide  up  weekly  and  are  sent  to  the  oflSce  of  the 
State  Board  by  the  registration  ofBciala  of  cities  and  towns.  They 
are  voluntary »  and  serve  principally  iv  show  the  seasonal  prevalence 
of  eaebof  tlie  chief  infectious  diseases,  and  the  mortality  of  children 
under  five  years  old  in  weekly  periods.  This  series  of  statistics  has 
been  continued  by  the  Board  for  at  least  twenty  3'ears,  and  has  been 
published  as  a  .summary  for  thirteen  years. 

2.  Tfi€  Ji^pnrtA  of  Certain  Infections  Dl^^eases, — Diphtheria 
and  Croup ^  Scarlet  Fever ^  Ti/ph aid  Fever  and  Measles.  — These  are 
obtained  from  the  annual  reports  of  local  boards  of  health  for  the  year 
1895,  which  are  forwarded  to  the  State  Board  from  cities  and  towns. 
By  comparing  the  numtjers  of  reported  cases  with  the  reported  deaths, 
the  mean  fatality  of  each  disease  in  the  places  from  which  the  reports 
are  made  is  obtained  with  a  reasonable  depjree  of  aceuracy. 

3.  Ilrports  of  Cities  and  Towns^  made  under  the  Provisions  of 
Chapter  302  of  the  Acts  of  1893.— By  this  act  each  local  board 
of  health  is  required  to  report  to  the  State  Board  every  case  of 
•* disease  dangerous  to  the  public  health"  which  is  reported  to  the 
local  tjoard.  A  digest  of  these  reports  is  presented  in  the  following 
Summary  (No.  III.). 

4.  lieports  made  under  the  provisions  of  Chapter  218  of  the 
Acts  of  1894*  —  The  foil  reports  of  deaths  occurring  in  each  city 
and  town  having  over  5,000  inhabitants  comprise  another  series  of 
returns,  which  are  summarized  in  No.  IV.  These  reports  are  made 
tinder  the  requirements  of  the  following  statute  :  — 

[Acta  or  1894,  CHAPTRit  218,  Section  3.] 

In  each  city  and  town  haviog  a  population  of  more  than  five  thousand 

inhabitants,  as  determined  by  the  last  census,  at  least  one  member  of  said 

board  shall  be  a  physician,  and  the  board  ahall  send  an  annual  report  of 

the  dcalhs  in  sueh  town  to  the  State  Board  of  Health.     The  form  of  such 


I 


SOTIMARY  OF    THE  WEEKLY   MORTALITY    RETIJH3 
CITIES  AND  TOWNS. 

The?  following  dunimarj  eompri^^es  the  retnros  of  deaths 
reported  to  the  State  Board  of  llenlth  at  the  close  of  enc 
such  recristratioti  officiulu  of  cities  and  towns  a«  cotnplj 
l^iliii^s*t  of  the  Stiite  Hoard  of  Health  for  this  inftiniial 
data  thu8  col ke ted  are  entirely  obtained  from  vol uo tar 
and  the  reetults  are  compiled  at  the  office  of  tho  Iniard  i 
for  puhliitation  in  a  htilletin  which  i«  distributed  to  the  i 
officers  of  the  cities  and  town**  The  facility  of  diatrih 
butletiii  has  beeti  recently  increased  in  canseqaenc^e  of 
in  the  poj^tal  Inwst  which  admits  the  bulletin  to  the  i 
diminif^hcd  rate  of  po>$hige.  It  h  aUo  a  u^^oful  meiliii 
publicalion  of  such  informal  ion  as  it  may  become  deairah 
at  more  frequent  intervats  than  is  possible  in  the  annual 
the  Board.  The  value  of  the  weekly  mortality  returns  coi 
largely  in  the  fact  that  they  constitute  a  continuous  hist 
prevalence  of  the  principal  infectious  diseases  throughout 
so  far  as  can  be  learned  from  the  mortality  which  they  cau 

In  connection  with  the  results  of  the  information  obtj 
consequence  of  the  enactment  of  chapter  302  of  the  Act; 
these  weekly  mortality  reports  furnish  to  the   Board   an 
index  of  the  health  of  the  people,  as  influenced   by  the  i 
of  epidemic  diseases  at  diflTerent  seasons  of  the  year. 

The  estimated  mean  population  contributing  to  thes 
during  the  year  1895  was  about  1,495,000,  or  about  thre 
the  total  population. 
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The  data  embraced  in  this  summary  are  the  following :  — 

Average  height  of  barometer  for  each  week. 

Mean  maximum  temperature. 

Mean  minimum  temperature. 

Rainfall  expressed  in  inches. 

Humidity. 

Total  deaths  reported  for  each  week. 

Deaths  of  children  under  five  years. 

Deaths  from  infectious  diseases. 

Deaths  from  consumption. 

Deaths  from  acute  lung  diseases. 

Deaths  from  typhoid  fever. 

Deaths  from  diarrhoeal  diseases. 

Deaths  from  scarlet  fever. 

Deaths  from  measles. 

Deaths  from  diphtheria  and  croup. 

Deaths  from  puerperal  fever. 

Deaths  from  whooping-cough. 

Deaths  from  malarial  fever. 

Deaths  from  small-pox. 

Deaths  from  erysipelas. 

The  following  table  presents  a  summary  of  the  statistics  compiled 
m  the  weekly  mortality  returns  :  — 
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Total  Dkath«. 


I 


The  whole  number  cjf  deaths  rejjarled  for  the  year  1895 
chlm  nnd  town»  coutributiDg  to  these  reports  wa^  2^,979| 
avemge  number  per  week  was  557.  Tfae  greatest  DQmbiri 
reported  io  a  single  week  wai  800,  in  the  week  etidiim  ] 
and  the  leaBt  number  waB  368,  in  the  week  ending  J1100  I 
weekly  average  number  of  dcathi^  reported   for  each  moatl 


January,     . 

6t9 

Jtiiy,  • 

Febniaiy,  , 

658 

Atigtt#«1, 

March, 

BU 

Snptembctr, 

April..        .       .       . 

b7\ 

<X*t0b<*r, 

May,  .        .        .        . 

&sa 

NovemtH*r, 

Jmii5, .... 

*      ,      43e 

Dt^cumber, 

Tho  months  in  which  the  great e§it  inoHiility  per  week  wa? 
were  February,  March  and  August,  and  those  in  which  then 
Ieaj4t  rt^ported  mortality  were  June,  July  and  November. 

The  percentages  of  mortaHty  in  each  of  the  foor  quartet 
year  were  as  follows  :  —  ^^h 


I>mAT1Ii  AT  A.LM.    AImUM. 

DvATtt*  t&tm 

ITiiBbn*. 

Pwc^mmgit^ 

jr^rabcff. 

First  quarter,  ..... 
Second  quarter 

Thlrtl  quarter 

Fourth  qtmrler,       ,         .         .        < 

8.080 
6,629 

7,410 
6,8,59 

27. m 
22.88 
26.67 
23.67 

2376 

1,9S7 

3,668 

;        2.133 

S8,978 

100-00 

10,114 

The  death  rate  of  reportiug  cities  and  towns  was  19,4  p 
the  reporting  population  being  1,495|0(M). 


/^ 


Deaths  under  Five  Tears. 

The  reported  Dumber  of  deaths  of  children  under  five  Tea 
was  10,114,  and  the  average  weekly  number  was  194.  The 
number  reported  in  one  week  was  392,  in  the  week  endiDj 
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»  and  the  least  number  was  110,  in  the  week  ending  June  29. 

e  ratio  of  the  deaths  of  this  class  to  the  total  mortality  was  34*9 
r  cent.,  which  was  slightly  less  than  that  of  the  preceding  year 
16*1  per  cent.).     The  average  weekly  number  of  deaths  of  children 
er  five  years  of  age  by  months  was  as  follows :  — 


July, 229 

August,       .,        ...  332 

September,         ....  273 

October, 198 

Xov  ember 148 

December,  ,        .        *        .        .  150 


The  months  having  the  greatest  number  of  deaths  of  children 

der  live  years  of  age  were  July,  August  and  September^  and 

tose  having  the  least  number  were  June,  November  and  December, 

The  relation  of  the  death  rate  of  children  under  five  years  of  age 

the  death  rate  at  all  ages  is  fully  illustrated  in  the  diagram  upon 
e  721  of  the  twenty-third  annual  report  (1891)^  where  the  mean 
ath  rate  per  week  for  a  series  of  nine  years  is  given.  The  irregu- 
rities  in  the  death  rate  at  all  ages  in  different  seasons  of  the  year 

shown  to  be  very  largely  produced  by  the  marked  changes  in  the 
mth  rate  of  children. 

CONSIIMPTION. 

The  number  of  reported  deaths  from  consumption  was  3,119|  and 
te  weekly  average  was  60.  The  greatest  number  of  deaths  reported 
om  this  cause  in  a  single  week  was  88,  in  the  week  ending  Feb- 
ary  23>  and  the  least  number  was  41,  in  the  weeks  ending  June 
K  August  t3  and  August  17. 

The  average  weekly  number  of  reported  deaths  from  this  cause  in 
ich  month  was  as  follows  :  — 


iiunry, 
iebruary, 

March,, 
ril,   . 

•y,   . 


56 

77 
76 
64 

60 
62 


July ,51 

August, 47 

September, 53 

October 69 

November,   .....        59 
December,   .        .        »        .        *        66 


The  months  having  the  greatest  number  of  deaths  from  this  cause 
rere  Fehruary  and  March,  and  those  having  the  least  were  July 
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and  September*  Tbe  fallowing  table  pVBBents  tbe  ?irati(m*y 
the  weekly  average  number  of  deatha  from  tliia  canBe  fcir  tkp 
tiv©  years ;  — 
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The  ratio  of  reported  deaths  from  eon&utiiptioti  to  the  roflid 
reported  from  nil  causes  was  107.7  per  1,00U,  while  that  of  ptrti 
yeara  was  as  fallows:  — 


iBm, 


134,2 

ISO.O 


The  ratio  to  tJie  reported  liviDg  populattoQ  in  1895  was  IM 
1,000, 

Acute  Lung  Dibeasks. 
The  number  of  reported  deaths  from  acute  lung  diseases  (^ 
chitis,  pticumooia,  pleurisy  and  asthma)  during  the  year  was  St 
and  the  weekly  average  was  76.  The  greatest  number  of  it 
reported  frooi  this  group  of  causes  io  a  single  week  was  217,  ii 
w^eck  ecding  March  2;  and  the  least  number  wiis  16,  Id  iLl-i 
ending  July  13.  The  average  weekly  number  of  reported  d( 
from  these  causes  for  each  month  was  as  follows  :  — 


January, 89 

February, 146 

March, 162 

April 136 

May, 80 

June, 41 


July,     . 

August, 

September, 

October, 

November, 

December, 


The  months  having  the  greatest  number  of  reported  death 
these  causes  were  February  and  March,  and  those  having  the 
number  were  July  and  September.     The  ratio  of  reported  d< 
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>in  ttcute  lung  diseases  to  the  reported  mortality  from  all  causes 
Id  135.9  per   1,000.     The  estimated  death  rate  per  1,000  of  the 
Sporting  population  from  these  causes  was  2.63,  as  compared  with 
J. 42  for  the  previous  year, 

V  Typhoid  Fever. 

■  The  total  number  of  reported  deaths  from  this  cause  was  405,  and 
Hie  weekly  average  was  8,  The  greatest  number  reported  in  any 
ningle  week  from  this  cause  was  23,  in  the  week  ending  September 
J8  ;  and  the  least  number  was  2,  in  the  weeks  ending  January  19, 
■pebruary  2,  16,  23  and  June  29,  The  average  weekly  numl>er  of 
Heaths  reported  from  this  cause  for  each  month  was  as  follows :  — 

July 6 

Augast*        .....  12 

S«|>teniber,  ,        .        •        •        ,  16 

October 12 

November, 10 

Deeember 11 

The  months  having  the  greatest  number  of  reported  deaths  from 

this  cause  were  August,  September  and  November,  and  thone  hav- 

iog  the  least  were  January,  February  and  May.     The  ratio  (»f  re- 

l^rted  deaths  from  ty]>hoid  fever  to  the  reported  mortality  from  all 

OauBes  was  14.0  per  1,000,  and  the  ratio  to  the  reporting  population 

fm  -27  per  1,000,  as  compared  with  -28  in  the  previous  year. 
Diphtheria  and  Crottp. 
The  total  number  of  reported  deaths  from  diphtheria  and  croup 
1895  was  1,289,  and  the  average  number  in  each  week  was  25. 
The  greatest  numl>er  reported  in  a  single  week  from  these  combined 
causes  was  50,  in  the  week  ending  November  9 ;  and  the  least  num- 
ber was  6,  in  the  week  ending  July  t>.  The  average  weekly  number 
of  reported  deaths  from  these  causes  for  each  month  was  as  follows  :  — 


iiauarj d2 

ebrunry,     .... 

ircb, ..... 

LpHI. 

■fty 

I'aiio 


29 
IB 
21 
17 
18 


July,    . 

August, 
Se]>t ember,  . 
Ot'Uilier* 
November,  . 
December,    . 


The  months  having  the  greatest  number  of  reported  deaths  per 
reek  from  these  causes  were  January,  November  and  December, 
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[Mt^ 


At     li   l! 


^ 


and  those  biiTing  the  Icfint  umiiber  were    May,  Jolr  sail  i« 
The  ratio  of  deaths  from  diphtherim  and  erotip  Ui  the  refMvtijj 
tality  from  all  causes  Vk^m  44.4t$  per   1«QOO»  and  the  darillitfi^ 
the  mportiog  population  was  86  per  1,OUO»  that  of  tb&  [jreTiDoj 
being  95. 

SoABLKT  Fever, 

The  reported  deaths  from  scarlet  fever  In  1^95  were3tl*iMl 
average  weekly  number  was  6*     The  greute«t  number  c»f  ?ii»i 
deaths  from  this  cause  in  a  stogie  week  was  13,  in  the  Wfeb< 
February  2  and  April  13,  and  the  least  tiumher  re[iorted  loi^ 
week  was  l*  in  the  weeks  ending  Octuber  5  and  November  1 
average  weekly  Dumber  reported  in  eacb  month  wiia  as  rellon: 


February, 
M&rt^li, . 
April,   , 
May,    . 


9 

10 
8 
8 
8 
6 


Jiil>%     • 

iSeplmtiber, 
October, 
Koveaibcr, 
December, 


The  months  having  the  greatest  numtier  of  deaths  from  tMsfl 
were  February  and  Marchi  and  those  baviDg  the  least  nambcn 
October  and  November*  The  ratio  of  deaths  from  this  cause! 
reported  deaths  from  all  causes  was  10*80  per  1,000,  and  tlii< 
rate  of  the  reporting  populatioD  from  this  cause  was  .21  perU 
that  of  the  previous  year  being  .32. 

Measles. 

The  total  number  of  reported  deaths  from  measles  in  1895i*f 
The  greatest  number  in  a  single  week  was  8.      There  werelwe^ 
two  weeks  in  which  no  deaths  from  nieaHles  were  reportei  ^ 
average  weekly  number  reported  in  each  month  was  as  follows:- 


Jnaanry, 

Febnmry, 

April,   * 
May,     , 

June,    . 


July,    . 

August, 

S**pleiiibur, 

Ut*lober, 

Novemlier, 

December, 


The  ratio  of  deaths  to  the  reporting  mortality  from  all  causes  «j 
2.45  per  1,000,  and  the  death  rate  from  this  cause  was  M"*  f 
1,000  of  the  reported  population,  as  compared  with  .03  in  18^^- 
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DxARuiicEAL  Diseases. 

»   diseases   io   this    group   are    diarrhoBa 
IS  and  cholera  infaDtum*      From  thege 
ir  of  deaths  reported  in  1895  was  2,153, 
timber  was  41.     The  greatest  number 
was  193,  in  tho  week  ending  August  8, 
,  in  the  week  ending  January  19,     The 
f  reported  deaths  from  these  causes  in 
8:  — 


July,  . 
August, 

September, 
October, 
November*  * 
December,  * 


dysentery,   cholera 

causes  combined  the 
and  the  weekly  aver- 
reported  in  a  single 
and  the  least  number 
average  weekly  nnm- 
each  month  w^as  as 


months  having  the  greatest  number  of  reported  deaths  from 
imuses  in  1896  were  July,  August  and  September,  and  those 
f  the  least  were  January,  February  and  April.  The  deaths 
these  causes  in  the  third  quarter  of  the  year  constituted  77.7 
mU  of  the  number  of  deaths  from  the  same  causes  for  the 
year.  The  ratio  of  reported  deaths  to  the  reported  mortality 
ill  causes  was  74.29  per  1,000,  and  the  death  rate  of  the 
ing  population  from  these  causes  was  1.44,  as  compared  with 
1  1894, 

PiNG-couoH,  Malarial  Fever,  Erysipelas  akd  Puerperal 
Fevers. 

essential  statistics  relating  to  these  four  diseases  are  embraced 
following  table:  — 


Dg^COIlgh, 

las, 

al  fever, 

I  fever. 


Total  Death! 
a«p(»rtt4. 


WAikljr 
Ayenffw. 


KatSoMr 
«f  Repoftad 

AllGAOMt. 


of  Kcportliif 
Populjillon. 


,066 
.044 
.028 

.0<J7 
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11*                                               1 

FATALITY  {MATIO  OF  DEATHS  TO  CASMS)  FKOM  CBmI 
INFECXrOUS  DISEASES   IN   1895.                    ■ 

The  statiatics  presented  id  the  following  table  are  eofflpUlfl 
the  published  reports  uf  locol  boards  of  health   far  the  yetrH 
which  havf*  been  forwarded  to  the  office  of  the  State  Board  of  fWlB 
They  nre  tbe  figures  representing  the  numbers  of  c^ses  repiliilB 
local  boanU  of  health  under  the  provisioos  of  eectioa  79  of  ^M 
80,  Public  Statutes,                                                                                   1 

The  nuaibers  of  deaths  are  aim  obtained   from  the  same  rtpJ 
and  the  coinparison  of  these  two  series  of  figures  presents  tM 
accurate  method  of  arriving  at  the  fatality  from  these  diieasaiiM 
places  from  which  they  are  reported.     The  figures  repre^odflf  ll 
tiumbers  of  eases  are  probibly  leas  than  the   actual  DumbemAr 
soaie  cases  must  neceftsarily  escape  registration  through  iiegl«J' 
report  or  in  consequence  of  faulty  diagnosis- 

€kms  of  Inftdiou^  Diseases  and  Dealhs  reported  ta  Local  Boards  o/MioitKlf^^ 

AMD  f;«our.    1 

Ttfhoui       ' 

— ' 

Cirr  01  Toww. 

CamB. 

Dfatba. 

C&SH* 

DmO^. 

Cbam. 

D«ml>». 

Amnbury 

Aadovflr,       ..... 
AtilAboTc^uirh, 

Ay*r, 

Beimoiit 

BJHkatpttc 

Bocton,  ..... 
BnMktoct,      ,       1       ,       , 
Brooklloe,     .... 
Ciimbridiie,   .... 
duitoti,  ..... 

Cholie* 

Cblcopiw,      .        ,        .        . 
CUnUiJi,         .... 

34 

11 
« 

i 

10 

u 

at 
tT 

& 

1T3 

la 

4 

9 

S 

1 

$ 

la 

ai 
i 

Oft 

la 
11 
ea 
ft 

i ; 

34 

u 

151 
65 
1» 

9 

114 
4 

1 

17 
1 

m 

107 

1 
I 

1 

IS 

8 

3 
U 

a 

4 

ft 

m 

31 

li 
m 
m 

1 

mSo.  34.] 
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Cases  of  Infectious  Diseases,  ete.  —  Continued. 

CiTT  01  Town. 

DlPRTRBBIA 

AMD  Caoup. 

SOAILBT 

Fbvki. 

Ttproid 
Fkvbb. 

Mkaslks. 

Cases. 

DMitbs. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

f£;  Joooord 

8 

- 

12 

1 

1 

. 

4 

. 

i   >>«««eCity, 

- 

- 

2 

- 

- 

- 

- 

- 

i>MiT«rt, 

2 

2 

87 

1 

2 

1 

46 

- 

|''*^T>«lllMI,         . 

68 

7 

81 

- 

1 

- 

10 

- 

^  -  BMt  Bridgewater 

- 

- 

24 

1 

- 

- 

. 

- 

- 

- 

46 

- 

2 

63 

- 

;%'  XTcrett, 

65 

18 

80 

8 

81 

46 

- 

<.C:r*ll  RlT«r.    . 

88 

88 

1      272 

20 

122 

30 

- 

- 

Fltehborr,     . 

27 

8 

!        84 

1 

20 

- 

- 

-  ^FniBloghaiD, 

6 

2 

8 

- 

6 

34 

1 

.^  ^  Frank  Ho, 

80 

6 

2 

- 

4 

72 

- 

Qardoer, 
Qloaeester,  . 

171 

26 

18 
214 

2 
8 

16 
23 

- 

- 

GrMnfltld,    . 

4 

- 

8 

1 

12 

2 

. 

^  Hardwlek,     . 

18 

0 

- 

- 

- 

- 

- 

- 

^HaTarWII,     . 

U 

8 

08 

8 

88 

8 

282 

6 

Holbrook.      . 

24 

1 

- 

- 

- 

- 

- 

• 

Holyoke,       . 

64 

20 

28 

- 

80 

12 

47 

8 

'^  HodMD, 

28 

6 

6 

. 

3 

. 

« 

. 

Z^  Hon.    .     . 

8 

2 

- 

- 

- 

- 

6 

. 

■jZ  Hyd«  F«rk,  . 

28 

7 

86 

2 

18 

1 

00 

- 

,    «  Ipawlch. 

0 

8 

11 

- 

10 

1 

80 

. 

—  Laa,       .       . 

18 

2 

6 

- 

- 

- 

- 

- 

Laomlonter,  . 

4 

- 

18 

- 

11 

- 

- 

- 

L«zlngU>D,    . 

1 

- 

7 

- 

8 

2 

8 

- 

LloeolD. 

6 

2 

8 

- 

1 

1 

- 

• 

Lowell. . 

120 

63 

180 

4 

172 

88 

68 

1 

Lynn.     . 

244 

42 

416 

28 

104 

18 

- 

- 

lUrlboroagh, 

10 

2 

10 

1 

3 

- 

220 

1 

Maynard, 

2 

- 

8 

. 

- 

- 

- 

- 

Hadford.       . 

74 

0 

81 

1 

20 

8 

14 

- 

HalroM,        .        . 

41 

8 

88 

- 

18 

4 

11 

- 

HlddleboroaKh,    . 

8 

2 

88 

1 

4 

2 

- 

- 

HlUbary.       .       . 

8 

2 

16 

- 

2 

- 

2 

- 

Naotuck«t,    . 

1 

- 

- 

- 

- 

- 

- 

- 

Natlek.  . 

8 

2 

- 

- 

- 

- 

- 

- 

n 
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Case^  of  InfmiouM  JHmm^,  «/4?,  —  CoorliMltd.          ^H 

CiTr  TO  Tpwp, 

reris.          ■■'J 

CMM. 

1 

<k*H. 

IHMhm, 

ckHs.; 

ItfB^^ 

C^« 

lit 

W 

101 

Tt 

i 

t 

t 

»l 

ii 

. 

Hcvton, 

im 

SI 

1 

Wl 

m 

m 

ll»r^  A4iiin«,      , 

m 

\h 

u 

« 

1 

HofUuintptDii,      . 

i 

a 

IT 

m 

r 

Hortb  Abdover,    * 

t 

1 

11 

- 

1' 

Korth  AltJdboforti 

IK   . 

« 

1 

U 

* 

- 

Koitli  BrooMJ9»ld, 

u 

« 

1 

- 

'1 

KiarwcKHl,      •       , 

4 

- 

14 

- 

1 

Fifio»r,.       .       . 

11 

ID 

TO 

^ 

«', 

PUlallvId,      « 

11 

1    1 

« 

w 

*i 

Plywiautll,     .        , 

10 

- 

1        ©7 

.      " 

jl  -M 

quincy.  -      *     * 

Ukft 

tT 

U 

4             1» 

;  ^ii 

Raullnf,        . 

« 

1 

8 

*  '■'         Si 
1,         ** 

;    I  • 

RvTf  r^i »      « 

« 

4 

« 

4 

'    • 

e^lirm,  .       .       , 

44 

4 

i» 

m 

Satigui, . 

1« 

t 

43 

h 

'    1, 

Bomtnrlll«s    , 

S40 

43 

m 

IT 

»i 

•1 

8ptibgflotd,  . 

ao 

ss 

ist 

1         80 

i  "' 

Swiropicott, 

u 

t 

4 

1 

1 

TiQDtoa, 

i» 

sa 

S« 

& 

1  1     -1 

Twrkibnry,  . 

1 

- 

ao 

ft 

-' 

Wskdlfild,    . 

7 

14 

8 

I  1      B 

Wahham,      . 

13& 

^ 

SI 

Wife,     , 

14 

0 

i            1 

: 

W«t«rt<)wti,  . 

1$ 

T 

4 

1       * 

WsllMlty,     , 

fi 

4 

- 

*         t' 

W«tfl*Id,     . 

«(» 

It 

4i 

IS 

«         J 

WMlford,      . 

4 

18 

« 

-  ^       1 

Wwton, 

i 

- 

a 

1 

Wbttmnn,      * 

1 

SB 

3 

*  1       * 

WillJinJituwu, 

10 

!        ^ 

It 

1  1       - 

Wobuni^ 

Iti 

11 

184 

17  1 

IS 

1          -1 
3S         « 

Woreeiter,     . 

254 

TO 

isa 

^W 

\m 

TDlftlf,      , 

T,BW 

],4B4 

1  2i«efi 

4^ 

1'  im 

1      1 

PaUlItjv  poT  oont. 

18.0 

1 

l.t 

1 

7.2 

Andover:  emallpox,  1  case;  not  fatal. 
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The 


e  citfes  and  towns  enibraeed  io  the  foregoing  table  are  84  in 
pmber,  or  8  more  thun  those  presented  in  the  previous  year,  and 
?  more  thnn  those  which  reported  for  1HJ)3,     They  comprise  at 
st  three-fourths  of  the  populsition  of  the  State. 
jThe  list  eonttiins  the  nantca  of  cities  and  towns  containing  about 
5»000  more  inhabitants  than  tht»se  which  were  reported  Inst  year, 
kile  one  important  city  of  about  50,000  population  is  omitted, 
bearing  these  changes  in  mind,  the  reported  eases  from  diphtheria 
Id  croup  were  much  in  excess  of  those  of  any  of  the  previous  years 
ibraced  in  the  report,  Imt  the  fatality  (18.9)  was  much  less.     Com- 
nt  upon  these  figures  will  be  found  elsewhere, 
iThe  reported  cases  of  scarlet  fever  were  considerably  less  than 
me  reported  in  \S\H,  and  the  fatality  (5  9  per  cent.)  was  less, 
be  reported  cases  of  typhoid  fever  were  lesd  than  those  of  1894, 
the  fatality  (17.2)  was  but  slightly  greater, 
I  The  reported  cases  of  measles  were  two  and  one-half  times  as 
kny  as  those  reported  in  1894,  and  the  fatality  (L5)  was  less, 
IThe  figures  for  1895  are  as  follows  :  — * 

eporterl  cHses  of  iJiphlhoria  and  croup 7,856 

[istcred  deaths  from  diphtheria  and  crotip  in  the  same  cities  and  towns,     1,484 
ilily  (per  ceat.) 18.9 

ported  cases  of  scarlet  fever,      .        . 6,050 

^^Utered  deaths  from  scarlet  fever  in  the  same  cities  and^towns,      ,        «       357 
atality  Cp«r  cent), 6.9 

,epcirt«d  caned  of  tjphold  fe^er,    .        * 2^665 

ered  deaths  from  typhoid  fever  io  the  aanie  cities  and  towns,    *        .       45d 
(percent), 17,2 

I  cases  of  measles, 5,038 

b^dtered  deaths  from  measles  in  the  same  cities  and  towns,     ...         75 
allty  (per  cent ) 1.5 

The  foUowiDg  table  preaents  the  summarj  of  these  statistics  for 
ke  five  years  1891-1895  :  — 

[  Iteported  Cases  of  Infectious  Diseases  in  Massachitsetts, 

i 

PipfUheria  and  Croup. 


IB»1«     ISM.     WS.     lt#«.     1»M.      TOfAL, 


3,444 

671 
2S.A 


fJIU 
MS 


4,eS6 

UTft 
27.9 


7,8M 
1,484 

18.B 


k 
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MeporUd  Casew  of  Infs^^mts  DUmms  in  MwmcLchuMeiiM  —  ConMi 

Smrkt  Femr, 

1              fc              ,            .         ' 

T»A 

M17 
S.3 

4.0 

T«4I*       <e« 

•Si      10  ' 

F!iljilltf  (p*r««sL),  . 

».i       u      I 

T^hQ^  Fev^r, 

1  mi« 

.«.. 

!««, 

i«»4.  1  IMS. 

1 

f^ArmrtAil  iwitiv,  ....,•■*> 

MU 
19.11 

4SS 

i.tu 

III 

ir-1 

Si 
li 

iJwtlwi,         ,.,..._.- 

FWuatkl  (|i«T  C«at.)>    > 

Memki. 

iMi.  I  1W«. 

t«»m. 

ISM.  {  u«i* '  iKk 

14 
1.4 

Ttt 
31 
4*0 

OS 

i.e 

l.fl 

TJ     1      S 

De*th«»        ......... 

Fiit*t!tj  (par  «>nt )»  * 

l.l 

1    i 

y\ 


Considerable  interest  has  been  manifested  recently  in  the  morUli- 
of  cases  reported  as  croup,  but  the  inapossibility  of  obtaining  relii* 
statistics  under  the  present  system  of  reporting  is  apparent,  sin 
all  reported  cases  of  diphtheria  and  croup  are  embraced  under  o 
title  in  the  published  reports. 

In  England  reported  cases  of  croup  have  been  placed  in  a  s^p 
rate  list  since  1892,  as  shown  in  the  following  table,  which  preset 
the  fatality  of  diphtheria  and  croup  separately.  From  this  tible 
appears  that  the  fatality  from  diphtheria  for  the  three  years  \^^ 
94  was  23.3  per  cent,  of  the  reported  cases,  and  that  of  croups 
40.7  per  cent.  The  report  also  presents  the  following  comment 
support  of  the  view  that  the  fatality  for  croup  is  still  greater  th 
these  figures  would  appear  to  show  :  — 

The  figures  in  the  column  of  deaths  from  **  membranous  croup" 
not  include  all  the  deaths  which  occurred  from  membranous  croup,  f 
although  that  disease  is  considered  to  be  related  to  diphtheria,  the  RegisU 
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lerars  returns  do  not  separate  the  deaths  from  those  due  to  spasmodic 
ip,  which   18  not  a  notifiable  disease.      It  is  believed »  however,  that 

cases  of  membranous  croup  prove  fatal  they  are  often  registered  as 

diphtheria. 


' 


England. 


BirnTHHBiA. 

Cmour. 

T0T4U 

Cum. 

DeatHt. 

(I^^^g, 

D«Athi. 

Cmm. 

D««ttii, 

F^Cent 



- 

« 

- 

- 

%9S& 

765 

26.5 

- 

* 

- 

- 

ll.Otfl 

2,tM 

JB.7 

, 

M»OTT 

t.WT 

I.W 

401 

lfr,146 

a,m 

S8.6 

^     »      .      .      .       . 

30,Tia 

4J61    1 

1,456 

6Bft 

S2,t4S 

5.486 

M.I 



fotiU 

n,Mi 

4.33« 

1.216 

486 

18.8S7 

4,T«S 

sa.i 

W»270 

1^154 

3,B€l 

1,&72 

7i,ooa 

n^is 

- 

Itftn  fkUlUy,  per  cent., 

S8.3 

4».T 

- 

94*4 

I 

rhe  following  figures  prewent  the  fatality  from  diphtheria,  scarlet 
Br  and  typhoid  fever  io  England,  as  reported  by  the  Local  Gov- 
lent  Board  of  England  for  the  years  1890-94 :  — 


i«»#. 


titi. 


isoi. 


ISM* 


bib«rl>. 


fflv«r,  - 


10  .t 


2S.7 
90.8 


n9 


STATE  BOARD   OF    HEALTH,       ]U^ 


III. 


The  follawieg  ^uctimary  embraces  the  retaros  ofdlsemm  "dnj 
oiig  to  public  iveaith ''  made  to  the  State  Board  of  Health  oM 
provisions  of  ehtipk^r  302  of  the  Acta  of  189B*  SiQc^  tfeii 
queHtioB  did  not  specify  the  diBeascs  intended  to  be  repofttdt.l 
Board  (except  ftniall-pox),  the  Board  is^^tted  a  circulmr,  iB^tl 
expreMsed  Its  opinioD  as  to  the  particular  disease®  which  shiU 
reported  under  the  provisions  of  this  act.  They  were  the  follf'i 
mnaiUpox^  scarlet  /evet\  measles^  typhoid  fever ^  diphtAm^* 
branoti«  croup ^  chotera^  yellow  fiver ^  typhus  fiver , 
meningitis f  hydrophobia^  malignant  pustule^  leprosy  and 

The  report  of  1893  embraced  the  returos  of  the  fractiomli 
only  which  immediately  followed  the  enacttneiit  of  the  3tatate,t 
tho&e  of  18Hi  were  for  a  full  year, 

Tbe  whole  number  of  cased  of  tnfectioiis  diseases  reported  i&t 
was  21j307,  which  were  divided  as  follows  :  — 


Reported  cases  of  small-pox,  . 
Reported  cases  of  diphtheria  and  croup. 
Reported  cases  of  scarlet  fever. 
Reported  cases  of  typhoid  fever,     • 
Reported  cases  of  measles, 


Total, 


4^> 


The  summary  for  the  years  1893,  1894  and  1895  is  as  follows 


BKrowTbifc  Cabs»  or 

SouU-pox, 

Dlplitherlft 
tjid  Croup. 

^/JT* 

m 

im 

18M,    .......        . 

a5 

tn 

1 

4,178 

3,014 

6,701 

S.4SS 

1 
t 

4 

ToUla.. , 

an 

13,O0S 

i5,aw 

«,33S 

^ 
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Seamnal  Distribution,  —  By  months  these  diseases  wei'e  reported 
follows  in  1895:  — 

sea  of  InftciiouM  Diseaaes  reported  to  the  State  Board  of  Health  by  MofUks 

in  1895, 


1* 

£ 

^k 

1' 

li 

1 

,1 

J 

i 

081 

787 

ISS 

aa 

Anpait.    .       .       , 

407 

848 

384 

im 

6«» 

«&1 

m 

ao4 

B«plemb«r,      , 

H8 

400 

4U 

H 

^•r.h.     . 

an 

7M 

0S 

88$ 

October,  , 

7M 

497 

468 

88 

\\w^x,     . 

841 

4«t 

88 

87S 

NoTember» 

1,880 

878 

890 

184 

m^n      . 

819 

(114 

441 
A07 

09 
101 

878 
9M 

D«o«Qib«r, 

UW 

411 

103 

ft81 

fwm.       . 

7,ty« 

8,1M 

f«4Sl 

4381 

elF.       • 

498 

8«0 

119 

149 

If 

w^  In  order  that  the  foregoing  figures  may  bo  interpreted  with  greater 
(facility,  the  following  table  is  appended :  — 


Intensity  of 

Prevalence. 

r 

l>iniTiti 

&1A  AUD 
►CI*. 

m 

RLUT 

ritit. 

A. 

'Kit. 

m 

m 

rnmrw. 

io.4 

0.5 

98.4 

14.0 

4.1 

i.i 

11*1 

%.t 

#ffW7. 

20*0 

0.3 

38.S 

U.8 

1.1 

1.1 

lO.f 

8.1 

mmA,   . 

1«,T 

7.8 

14.8 

14.8 

1.1 

1.1 

n.i 

18.§ 

pfil,    * 

11.4 

8.8 

16.4 

0.0 

1.1 

1.8 

19.2 

11.8 

K«J.      * 

12.8 

8,8 

14.4 

8.8 

1     S.l 

4.8 

18.8 

M.l 

B*^*  * 

20.6 

0.8 

18.0 

9.9 

8.4 

6.1 

n.o 

la.t 

■.>,.  • 

14.1 

8.6 

11.8 

8.8 

8.8 

6.7 

4.8 

8.8 

■  tm^^i, ' 

18.0 

7.8 

U.S 

6.8 

12,4 

18.6 

8.4 

1.8 

^^i|itefDb«r, 

18.9 

8.8 

U.3 

7.8 

13.8 

90.6 

1.6    , 

1.1 

V<!tob«r, 

14.4 

11.4 

18.0 

0.4 

16.0 

n.4 

1.8 

l.S 

MVOlbrr. 

48.0 

21.8 

10.1 

ll.« 

ii.a 

18.0 

8.1 

4.6 

m^"^'' 

88.1 

18.9 

t8.S 

7.8 

8.1 

0.3 

9.1 

8.8 

K  K*'''^ 

SI. 4 

10.0 

17.0 

10.0 

8.7    1 

10.0 

18.4 

10.0 

^*  The  figures  in  the  foregoinjf  table  are  introduced  for  the  purpose, 
*  ot  of  comparing  the  prevalence  of  one  disease  with  another,  but 
K^r  the  purpose  of  presenting  the  reports  of  each  month  upon  a  uni- 
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form  bas*i3  of  comparison,  month  hy  month,  so  thnl  tbetflit« 
tensity  of  cueh  diHciise  la  bIiowd  for  each  month,  TbendUi 
ha§  the  advantage  of  elimiiiuling  tlie  up|iiireDt  errors  of 
ari^Hif]^  from  the  unequal  length  of  the  manths. 

The  ligures*  may  he  read  a^  follows  :  f«ir  example, 
numlier  of  reported  cases  of  diphtheria  and  croup  to  Ji 
20  4;  of  scarlet  fi?vcr,  25  A  i  of  typhoid  fever,  4-3;  and  of 
11,1  (^e  Golumnd  [narked  A);  and  the  mean  diiily  numtirr/j 
same  disea&ea  for  the  whole  year  1895  was,  respectively,  fU 
17,0— 1 6,7  and  13.4,  Assuming  ii  Mtatidard  of  10  at*  the  Jailjl 
of  each  diaease  for  the  year,  the  ratios  for  January  were  ai't 
diphtheria  and  croup,  9*5 ;  snirlct  fev^^r,  14.9;  typhoi4  frferi 
and  nH^aJe^,  8.3,  (See  cohininM  marked  B.)  That  klQs^}. 
©ach  10  reported  cases  of  diphtheria  and  croup  occurrinz  ikm4 
the  year,  aa  a  daily  mean,  there  wer©  9.5  dmily  lo  Jamisi?,  U 
Fehriiary;  etc. 

The  followitig  table  preaeots  the  nunibers  of  case^  of  mAk 
reported  from  each  city  and  town  in  11195,  The  whole  mrt 
report! n*;  cities  and  towns  is  less  than  that  of  the  prttfopy 
butj  while  the  number  of  eamll  towns  reporting  is  less,  tinH 
of  towns  having  over  5,000  population  is  greater- 

Where  the  name  of  a  city  or  town  occurs  both  in  Sectioo  11 
in  Section  III,  of  this  summary »  the  difference  in  numhtn*!!;-' 
taken  as  the  deficiency  in  returns  made  by  the  local  boiinit^ 
Stale  Board  of  Health, 


Cast.^  of  Infectimu  i>ttefl^e«  reported  to  the  Staie  Board  of  HeaUk 
drcd  and  Fiftt^^five  Viiies  and  Tawns  during  IS9S 


fnm(k' 


1 

1 

r 

1 

i  1    s 

S    1    ^ 

AeuBlititil, 

- 

» 

"1 

AtliebOroti^ti,  , 

4 

»l  > 

A^fuma,     , 

S 

" 

a 

Aabqni,    , 

» 

1 

. 

ikgnwdnif . 

- 

» 

- 

Aier,        .        ,        . 

I 

m 

» 

Ami^ibtiry^ 

iS 

el 

U 

IM 

a»itijiubi«,     , 

S 

s 

. 

Amhont, . 

- 

a 

- 

a#4ford,  . 

s 

u 

_ 

Arllnffion^ 

22 

IS 

3 

- 

Btlebertown,  , 

I 

i 

, 

Aibbumliaiii,  . 

1 

- 

- 

amKLTf 

m 

14 

1) 

AthYftnd*  .       .        . 

S 

- 

1 

BlUerii!*,  .        , 

„ 

1 

.t 

AlilDl,        ,         .         . 

1 

- 

- 

Bolton,     .        ^ 

i 

* 

t' 

34.] 
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Cases  of  Infectious  Diseases,  etc.  — 

Continued. 

- 

1 

1 

1 

1 

1 

1 

1^ 

ft 

1 

K,    .          .          . 

4.150 

1.099 

994 

2.067 

Hftmpden, 

- 

1 

- 

- 

ird, 

4 

8 

7 

19 

HantOD,    . 

- 

4 

- 

- 

rM. 

1 

- 

- 

- 

.  Hardwick. 

22 

1 

- 

- 

wftter,   . 

- 

6 

- 

I  Harvard.  . 

1 

15 

2 

- 

eld.         .       . 

1 

10 

10 

19 

;  Haverhill. 

28 

99 

39 

219 

TOW,       .         . 

82 

158 

9 

2 

HlDgham. 

1 

9 

- 

- 

line. 

84 

82 

- 

" 

Hinsdale. . 

- 

8 

1 

9 

tIDOC,     . 

023 

280 

no 

249 

HollUton. 

4 

25 

- 

26 

1,     .       .       . 

8 

1 

- 

- 

;  HodaoD,   . 

1 

- 

- 

- 

e,    .       .       . 

- 

1 

- 

- 

Hull. 

2 

- 

- 

- 

»     •       •       • 

9 

- 

- 

Ipawteb.  . 

14 

42 

7 

77 

iford,     . 

- 

17 

s 

'  Klogatoo. 

- 

7 

- 

1 

BA.          .         . 

IM 

128 

0 

28 

'  Laneaater, 

- 

- 

4 

40 

1,     .       .       . 

1 

8 

- 

- 

Lawrbhck, 

88 

109 

02 

151 

d,  . 

8 

18 

8 

1 

1  Letceater, 

9 

4 

- 

- 

y,  .       .       . 

- 

0 

1 

179 

Lenox.      . 

7 

1 

4 

- 

"S,  • 

2 

88 

8 

61 

Leomtniter, 

- 

12 

2 

2 

m,  .        .       . 

40 

64 

1 

11 

l^ydrD.    . 

4 

- 

- 

- 

0,  .        .        . 

11 

2 

- 

- 

1  Laxlngton, 

1 

4 

- 

8 

. 

- 

8 

- 

- 

1  Ltoeolo.   . 

0 

4 

- 

1 

',    .       .       . 

1 

7 

- 

- 

Luoenbarg. 

2 

8 

- 

- 

ry, 

1 

S 

- 

- 

I  Ltkn,      . 

222 

882 

104 

168 

rldK«w«ter,  . 

- 

18 

. 

- 

Ualdcx.  . 

49 

40 

29 

20 

ropton,  . 

- 

28 

S 

82 

'  Marlborouob 

»     • 

6 

2 

- 

109 

- 

18 

- 

- 

Mancbeater. 

2 

6 

1 

- 

•     •        •        • 

1 

6 

. 

- 

Marahfl«>ld. 

1 

3 

- 

- 

TT, 

44 

49 

88 

46 

Maynard. 

- 

1 

- 

reo, 

- 

6 

- 

- 

MCDrORD. 

40 

70 

20 

18 

llVKR,    . 

M 

100 

84 

- 

IfelroM,  . 

8 

9 

5 

8 

trito,     . 

27 

44 

86 

16 

Iflddleboroagb 

»     • 

9 

87 

4 

- 

-ough,    . 

48 

21 

1 

- 

Ullford.    . 

21 

22 

8 

- 

in,  .        . 

80 

- 

4 

70 

Mlllbury, . 

4 

11 

2 

2 

BSTBR.   . 

160 

166 

26 

- 

MUtoD.      . 

18 

6 

13 

I 

1,  . 

- 

10 

1 

2 

MooUffue. 

8 

2 

8 

- 

lie. 

t          1 

1 

- 

- 

Nantucket, 

2 

- 

- 

- 

kod,       . 

1 

4 

- 

- 

1  New  Bedtord.      . 

1 

139 

94 

78 

18 
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l^altli.     It  is  but  just  to  state  that  iu  many  of  the  towns  named  in         ^H 

^oup  IV.  and  in  some  of  those  in  group  III,  it  la  quite  probable         ^H 

„  ,it  no  cases  of  infectious  disease  occurred*                                                  ^H 

r                                                                     ■ 

List  of  Towns  from  which  ko  Reports  were  received,             ^H 

^H 

CHICX^FEE,  IIULYOICE.                                                                               ^^M 

IT,     Towns  having  a  Population  of  Mare  than  5,000  in  Mack,                       ^^^ 

A  rid  over. 

Marblehead, 

Sloughton,                              ^^H 

Blai^kstone, 

Melhuen, 

Wakefield,                              ^H 

Gardner, 

Soutlibiidge, 

Westbn  rough,                           ^^U 

Greenfifld, 

Spencer, 

West  Springfield,  — 14.          ^H 

Hyde  Park, 

Stoneham, 

■ 

-X     Towns  having  a  PopuMion  of  Ot)tr  I^OOO  but  Less  than  5,000  in  Each,         ^^| 

AbingtoD, 

Groton, 

Rochester,                               ^^H 

Arton, 

Had  ley, 

Sal  ifv  bury,                                ^^| 

Ashlkkt, 

Hmnilton, 

Sandwich,                               ^^H 

AvnO, 

Hanover, 

Seekonk,                               ^^^B 

Barre, 

Httrwicli, 

Sheffield,                               ^^H 

Bt^llini^hani, 

Hatfield, 

Shellmrne,                               ^^H 

EehntJiu, 

Rolbniok, 

Shirley,                                     ^^H 

Bri>ok  fluid. 

Holden, 

Shrewisbury,                             ^^H 

BuL'klatKl, 

Hopedale, 

Soul  htxHO  ugh,                         ^^H 

CliHrlornont, 

Hopkinton, 

South  Hadli^,                         ^^M 

Chrtiitim, 

HubbijriLston, 

Stoc  k  br  i  d  ge,                           ^^H 

1      ChiithrtTO, 

Huntinglon, 

Stiirbridgti,                              ^^H 

1       Ch*^sbiie, 

Lee, 

Sudbury,                                 ^^M 

Chesiter, 

I^ezington, 

Swanspa,                                 ^^M 

Cliirk-sburg, 

Littleton, 

Tewksbury,                             ^^H 

CobuMet, 

Ludlow, 

Tisbury,                                   ^H 

Colrain, 

Mansfield, 

TopsJjeld,                                ^^M 

CoUage  Cttj, 

Matta[>c>iiiett, 

Town  send,                                ^^H 

Dnlton, 

liled  field. 

Ux  bridge,                                ^^H 

Dartmouth, 

Methvay, 

Walpole,                                ^H 

DecrHeld. 

Merriiuac^ 

War  eh  am,                              ^^H 

DennL^, 

Millis, 

Way  land,                                  ^^H 

Douglas, 

Monson, 

Weileslej,                                 ^H 

Dmrut, 

Needhain, 

Wefit  Bridge  water,                 ^^M 

£asthftQ]ptOD« 

Newbury, 

West  Brookfield,                    ^H 

EiiMtm, 

Now  Marlborough, 

W  est  N  e w  bu  ry ,                      ^^M 

Edgartown, 

Nonh  field, 

Wefitport,                               ^H 

Ess<»x, 

Norwell, 

We8l  Stockbridge,                 ^^M 

Falmouth, 

Norwood, 

Wilbnihatu,                            ^^H 

Freetown, 

OrleaQ§, 

Williamsburg,                        ^^H 

Georgetown, 

Pembroke, 

Wilmington,                            ^^^| 

GUI, 

ProvineetowDj 

Yarmouth.  —  9$,                     ^^H 

Great  Barriugton, 

ReboboLh, 

1 

Lr«T  or  Tt>WKS  fuqm  which  so  liepoKTa  vtere  receited  —  HiijeW 
IV,     Ihmns  havi7$ff  Liutit  iktin  1^000  Inhabitants. 


Air'n-d, 

UtknoQckt 

PetcAhftm, 

AfthUj, 

Hi  wit* J, 

[nii»l(p6<ua,        1 

Bc<^kitt, 

Hcatli, 

r^mnnM, 

Boiklcy, 

HoUand. 

Flymptm^ 

Bi-Hin, 

Lake?  11  lo, 

Pri^StHjff;         ^_ 

lii'rnttrd?*t(*n. 

La!io3ihf>roii^h, 

Bkhiuoud,   ^M 

Bliiiitironl                     j 

Li3TC5rctt, 

Kow^.          ^ 

BcjxVxmiugb, 

Long:rnL*iidiJW, 

B<nal!*ltJti, 

IkJXfonl* 

Lj'dTi  field, 

Ru*&6t?lL       S 

Bo^tston, 

Marion, 

Eutlatid«      H 

Bn?wsl(*r, 

Ma^hjieo, 

S*^0y,        ■ 

Burlhi^iorj, 

Metidon, 

Shut-'^bcnyt  ^^ 

C!tii*»ttMflel^, 

Miiidit^fbidt, 

Soiithwiek, 

Chilnuirk, 

MiddletoTi, 

SuiKkTlaad, 

Cmikiiiitigton, 

Murirot*, 

Truro, 

Donii, 

Monter«ij» 

TvDgsboroa^ 

liovfT, 

hlontgonim^ 

Tviittgliitm,  ^j 

!)unjitiibk. 

Mount  VVmshfngtoTi, 

Wales,          m 

EHslhiim, 

Nwhunt, 

Warwk-k,     ■ 

Egroinoutj 

New  Asihford, 

Washin^toQi^l 

EiifioUU 

Nt?w  Brninlice^ 

Wellfleet,    , 

Fh*ii<!», 

New  Sfdem, 

Wendell, 

(lay  Headi 

Norfolk, 

W^^tbiimptcm, 

nosfinltl. 

North  Heading, 

West  Tisbarr, 

Goshen, 

Ortkham, 

WhAtely, 

Granbj» 

Otis, 

Windsor, 

Greenwich, 

Pelhara, 

Worthingtija,— S 

Halifax, 

Peru,                                    , 

« 

The  Board  will  forward  to  the  local  board  of  bealth  of  anji 
the  postal  cunU  necessary  for  reporting  on  appHeatioa  from 
local  board  of  health. 
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e  fyllowing  summary  comprises  the  results  obtained  from  the 
ation  of  the  returns  required  by  chapter  218  of  the  Act's  of 
4,  wherehy  the  board  of  health  of  each  city  and  popnlooH  town 
^directed  to  send  to  the  State  Board  of  Health  an  annual  state- 
^Hkit  of  the  deaths  in  such  city  or  town  upon  a  blank  form  fur- 
^^^^Bed  by  the  State  Board, 

^^^Bhe  whole  number  of  cities  and  towns  included  in  this  list  is 
^5^Plty-five»  of   which    number   eighty  complied   wnth   the   statute. 
^to^e  total  population  of  thei:*e  cities  and  towns  by  the  census  of  1.^95 
^^8  1,971,817,     The  number  of  deaths  registered  in  these  cities  and 
•i^WDs  was  37,828 >  and  the  death  rate  was  19.18  per  1,000. 

Sexeii,  —  The  number  of  deaths  of  males  was  19,109,  or  50.5  per 
nt.  of  the  whole  numlier  of  deaths ;  and  the  deaths  of  females  were 
5«J,702,  or  49.5  per  cent. 

[gfis, — The  deaths  of  infants  under  one  were  8,634,  or  22*8  per 
it.  of  the  total  mortality;    those  of  chihlren  under  five  years  of 

were  12,425»  or  MM  percent,  of  the  whole* 
In  conformity  with  the  age  distribution  recommended  by  Kiinlsii, 
deaths  of  those  whose  ages  were  known  were  as  follows  :  — 


Aou. 

PercviiUffpft. 

AOM. 

r«roenli|jEM< 

^giiier  1  f  «ftr, ' 

l^^ 

23.0 
17.9 

»  w 

Aa  over  50,     .        .        .        *        . 

33.5 

^ 


Months  and  Quarters.  — The  number  of  deaths  in  each  quarter  of 
be  year  is  shown  in  the  following  table  :  — 


DwIUf. 

Ptfttntftg^i.  ] 

DmUit. 

90.0 
22.T 
S7.4 

Fotinb  quarter, 
Dmlfl  \m\tDowa, 

Toiftl,        .       .       . 

t,7W 
10 

&.0 

Jg 

ai^ 

100.0 

CauBes  of  Deaths — The  VimI  of  causes  of  cleath  embraced  iai 
stiRimary  iDiliules  those  from  the  priocipal  inrectious  disttw^i 
eludirii:  eonHuinptioti,  togethi^r  with  certaiQ  other  groups  of  destri^ 
dbeases  and  those  fro  to  violeueo. 

The  r»tm  of  deaths  to  the  living  population    is  also  pre^eBfci 
since  this  method  of  presentation,  especially  in  a  census  year,  u 
stitutes  a  better  method  of  indicating  the  incidence  of  each  cau^ 
death  upon  the  living  population  than  the  ratio  of  the  death:?  f: 
each  disease  or  cause  of  death  to  the  total  mortality. 

Table  I. 


RKPOHTIMO  CITIBS  AMD  TOWNS. 


Adams,  . 
Aroe»bury, 
Andover,  . 
Arlington, 
Athol,  . 
Attltfborough, 

BKTEKLr, 

Blackrttone, 

Boston,   . 

Bralutree, 

Brockton, 

Brookltne, 

Cambridok, 

Chelsea, 


Popnintlon, 
IN9.1. 

(State  CcniUB.) 


7,837 

0.986 

0,145 

0,615 

7,364 

8,288 

11,806 

6.030 

406,020 

6,311 

33,165 

16.164 

81,643 


RxrORTIVO  CtTIKS  AXD   TOWKS. 


I  (St«i<^--' 


Chicopxk, 

Clinton 

Concord, 

Danvera, 

Dan  vers  Lunatic  Hoapltal, 

De«iharo, 

KVF.RKTT, 

Fall  Rivbb, 

FlTCHBUBG,    . 

Framingham, 
Franklin, 
Gardner, 
Olodcesteb, 


31,264  Oreenfleld, 


I        ^' 


1        «; 


*•] 
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Tablb  I  ^  Concluded, 


ITI««  ClTIBfl  AMD  TOWVa. 


Population, 
(SUto  Centos.) 


Rieromwa  Citim  avd  Towws. 


PopnUtlon, 
(State  Centiu.) 


ILL,     . 

rk,      .        . 
CK,      . 
ter,     . 

Md.     . 

ROUGH, 
D, 

>rongh, 

DFOBD,       . 

TPORT, 

I  •  •  • 

\DAMa, 

UPTON, 

ttlcborough, 
dge,    . 


80,200 

6,808 

11,820 

ft2,184 

0,211 

84,887 

08,364 

20,708 

7.871 

14,077 

14,474 

11,986 

6,000 

8,880 

8,060 

6,222 

6,618 

8,061 

66,261 

14,662 

27,690 

19,186 

18,748 

8,678 

6,288 

6,881 


PlTTSFIVLD,  . 

Plymouth, 
QinNCT, . 
Kevere,  .       • 
Rockland, 
Rook  port, 
Balkm,  . 
bomvryilui,  . 
Bouthbrldge, . 
Spencer, 

SPBIMGrULD, 

Stoneham, 

Stoaghton,  . 

Taumtoh,  • 

Wakefield,  . 

Waltbax,  . 
Ware,     . 

Watertown,  . 
Webater, 

Weatfield,  . 

Weymonth,  . 
Whitman, 

Wlncheeter,  . 

WOBURK, 
WOBCiaTXR, . 


Total, 


20,481 
7,067 

20,712 
7,423 
6,628 
6,280 

84,478 

62,200 
8,260 
7,814 

61,622 
8,284 
6,272 

27,116 
8,804 

20,878 
7,861 
7,788 
7,700 

10,688 

11,201 
6,744 
8.160 

14.178 

08,767 


1,071,817 


10,607 


Orafion,  Holyoke,  Hontagoe,  Weetborongh  and  Weat  8pringfleld»  no  retnma. 


l-t        a       o      '? 
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HEALTH    OF   TOWNS. 


The  following  digest  contains  such  extracts  from  the  annual  reports 
'  the  local  boards  of  health  of  cities  and  towns  as  pertain  to  matters 
r  BBoitary  importance  in  the  different  manicipalities  from  whose  re- 
orts  they  are  quoted. 
The  moj^t  notable  point  observed  in  these  reports  is  the  uoaoimity 
*ith  which  local  boards  have  entered  upon  the  work  of  controlling 
ae  spread  and  limiting  the  mortality  from  diphtheria  by  the  intro- 
iictioo  of  the  use  of  antitoxin.  In  nearly  all  the  cities  and  large 
owns  and  in  many  of  the  smaller  towns  the  use  of  this  agent  has 
tQCome  quite  general,  and  the  success  attained  by  such  use  appears 
o  have  been  uniformly  good.  It  is  to  be  hoped  that,  along  with  the 
;ain  derived  from  this  additional  aid  to  the  sanitary  authority,  the 
mual  and  quite  important  measures  of  isolation,  notification,  disin- 
action  and  general  municipal  cleanlioess  will  not  be  slackened  in  the 
east  degree. 

Attention  is  especially  called  to  the  statement  in  the  extract  from 
he  report  of  the  Concord  board  of  health  relative  to  the  authority 
>r  jurisdiction  of  a  local  board  of  health  over  a  public  institution 
*xi sting  within  the  limits  of  the  area  over  which  the  local  board 
>f  health  acts.  There  are  at  present  many  such  institutions  and 
^etiibli^hments  located  in  the  (litTerent  cities  and  towns*  and  their 
lumber  is  annually  increasing,  A  full  statement  of  the  question  in- 
volved has  been  published  by  the  authorities  of  the  State  Reforma- 
tory at  Concord. 

t  Health  op  Towns* 

AMESimaT. 
The  election  of  the  board  of  health  was  illegal.     The  duties  of  tbe  board 
•<?verted  to  the  selectmen,  and  thej  availed  themselves  of  a  statutory  provi- 
sion  and  appointed  an  agent. 

The  vault  and  cesspool  method  of  caring  for  the  sewage  has  been  in 
general  nse  so  long  that  some  sections  of  tlie  town  are  saturated  with  f!lth^ 
mo  that  in  some  instances  vautt  tltiids  have  leaked  through  into  adjacent 
liars* 


cases  aDtitx>ziD  was  not  used,  and  one  died.  In  one  o 
where  antitoxin  was  used  the  case  had  advanced  two  wee] 
of  the  drug,  and  the  other  case  was  advanced  from  Tnesdi 
is  necessary  to  use  antitoxin  early  in  the  development  c 
get  the  best  results.  A  supply  of  antitoxin  la  constantly 
this  board,  and  in  cases  of  poor  families  is  famished  free  < 


Andover. 

During  the  year  twenty-six  cases  of  nuisance  have  heei 
the  board.  Advice  in  regard  to  the  location  of  six  cef 
given.  Two  examinations  and  certificates  for  plumbers  ha 
and  one  permit  granted  to  keep  a  boarding-house  for  infai 

The  various  slaughter  houses  and  rendering  establish) 
under  the  supervision  of  your  Board,  and  have  been  visite 


Arlington. 

Our  town  the  past  year  has  been  remarkably  free  from  1 
epidemics  of  contagious  or  other  diseases. 

The  board  has  given  prompt  attention  to  all  calls  fo 
abate  nuisances  and  remedy  sanitary  defects. 

In  most  cases  parties  interested  have  readily  responded 
of  the  board,  with  results  satisfactory  to  all  concerned. 

Attleborough. 

Thp    nrpflpnf:    honrrl    pnrlv    in    t.lip    vpnr    nnhliftlipd     n.    nn 
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EOf  the  animals  killed  during  the  past  year  in  town  for  beef  purposes, 
^Ive  ba%"e  been  found  to  be  afflicted  with  tybercaloBis.  Some  of  these 
mals,  apparently  healthy,  have  been  used  as  tiiilk  producers.  We  wish 
vere  possible  to  require  every  milk  producer  to  have  his  herd  examined 
•^fore  he  is  allowed  to  dispose  of  a  single  quart  of  milk. 


Ayir. 

'Four  cases  of  typhoid  fever  were  contracted  out  of  town,  three  occurred 
P*fflmiliea  using  water  from  old  wells,  five  were  of  unknown  origin. 


1^  Belmont, 

'  fThe  town  baa  been  remarkably  free  from  contagious  diseases  during  the 
iSt  year.  Only  one  death  occurred  during  the  year  from  contagious  dis- 
3e,  that  being  from  diphtheria* 

The  completion  of  the  main  line  of  the  metropolitau  sewer  in  the  summer 
*  181)5  was  a  matter  looked  upon  by  the  board  of  health  as  one  of  great 
|iortance  toward  promoting  the  good  sanitary  condition  of  the  town.  This 
ipletion  necessitated  the  adoption  of  plumbing  regulations,  which  were 
>rdiDgly  drawn  up  by  the  board,  accepted  by  the  town  and  incorporated 
part  of  its  by-laws. 

BlLLERtCA. 

|We  have  from  time  to  time  inspected  wells^  cesspools  and  vaults  and 

^de  analyses  of  drinking  water,  both  in  the  Centre  and  North  villages^ 
have  advised  such  cleansing  and  changes  of  construction  as  seemed  to 

\  demanded  in  the  interest  of  health.  We  cannot  too  earnestly  call  atten- 
to  the  importance  of  keeping  the  drinking  water  free  from  all  pollution, 

'  drainage,  from  cesspools  or  vaults. 


Blackstone. 

FDariog  the  year  the  board  attended  to  all  complaints  made  to  them,  and 
n  most  cases  with  good  results ;  but  in  a  few  cases  the  persons  to  whom 
DStructious  to  abate  nuisances  were  given  did  not  promptly  attend  to  them, 
dther  from  neglect  or  for  the  purpose  of  making  themseh'es  thoroughly 
liai^reeable.  All  eases  have  been  properly  examined,  however,  and  such 
gestions  made  as  are  likely  to  obviate  future  cause  of  complaint. 


number  or  cases  or  aipiitneria  reponea  was  largeij  mere] 
the  larger  number  discovered  among  the  pupils  in  the  poi 
medical  inspectors  of  schools,  and  the  bacteriological  tes 
unrecognized  cases.  The  ratio  of  deaths  to  the  nombei 
theria  reported  has  been  reduced  by  more  than  one-half. 
Very  complete  tables  are  published,  showing  the  mortal 
diseases  in  Boston  in  1895,  by  months,  sex,  nativity,  ool< 

Bcusterioloffy. 

The  bacteriological  work  in  culture  diagnosis  of  diphth 
board  of  health  in  October,  1894,  has  been  oontinned  at 
ical  School  Laboratory  under  the  charge  of  Prof.  Harold 

Medical  Inspection  of  Schools  and  Supervision  of  Cont 

The  inspection  of  schools,  which  was  commenced  io 
and  described  fully  in  our  last  annual  report,  has  beei 
tlie  year  with  excellent  results.  The  schools  have  beei 
all  children  who  have  complained  of  illness  or  appeared 
be  ill  have  been  examined  by  the  visiting  physician,  vrl 
vises  the  teachers  what  to  do  with  the  pupil.  This  worla 
progress  for  fourteen  months,  and  it  has  demonstrated 
are  not  only  many  cases  of  contagious  diseases  to  be  foi 
and  which  require  early  recognition  and  removal,  but  tli 
numbers  of  school  children  whose  illness  and  whose  < 
teacher  require  the  decision  of  a  competent  physician. 

For  the  fourteen  months  ending  Dec.  31,  1895,  16, 7J 
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DmmeniUible  efforts  were  iiuide  !iy  the  bonrd  in  tin*  direction  of  a  gea- 
improveraent  of  the  sanitary  condition  of  the  scliool-liouses  of  Boston, 
^iew  of  the  fact  that  contagious  diseases  may  easily  be  spread  in  the 
lols  through  the  medium  of  infeeted  books,  pencils,  sponges,  slates, 
*IB  and  other  surfaces  of  the  school-room,  handled  or  used  by  the  chil- 
^  the  following  recommeDdation  was  made  to  the  school  committee  In 


he  Honor  ah  fe  School  CommiUee^  City  of  Boston, 
C^NTLEMEU  : — The  board  of  health  begs  respectful ly  to  recommend  llmt  the 
IS»  chairs,  window-stlls»  wninscotings,  doors,  door-knohs  and  such  other  siir- 
U3  are  likely  to  be  handled  by  the  diildren  within  the  school  hnildings  be 
MIy  rubbed  with  cloths  or  sponges^  wet  with  a  solution  of  corrosive  subli- 
r  (one  part  of  corrosive  sublimate  to  one  ihonstmd  jKirts  i^f  water),  as  often  as 
'  Saturftay  ditring  the  school  year ;  that  the  tloors  of  the  school-houses  be  well 
!  wilh  sawdust  tboroughly  wet  with  the  same  disinfecting  solution,  atleast 
ft  week,  and  the  sawdust  swept  up  and  burned  ;  that  the  use  of  all  slates, 
i-p<5neila  imd  spoiiges  for  slate  use  be  discontinued,  and  that  paper  and  lead- 
ksils  be  substituted. 

bt  disinfection  of  books  Is  scarcely  practicable  except  by  fire,  and  the  board 
llld  recouimeriiK  whencTer  it  is  known  Ihnt  a  book  has  been  handled  by  a  pupil 
I  was,  at  the  lime»  affected  with  a  contagious  disease,  or  the  book  is  otherwise 
I  soiled,  it  be  immediately  burned. 

Very  respectfully. 

The  Boa  no  of  He  alto, 

By  S.  H*  DuKGiN,  Chairman. 

fhe  following  action  was  subsequently  taken  by  the  school  committee  :  — 

BefHtrt  of  CommUtet  on  Hygiene  and  Physical  Training* 

rho  committee  on   hygiene  and  physical  training,  to  xvhom  was  referred  — 

>ber  ?7  —  an  ortler  "that  the  committee  on  hygiene  and  physical  training 

fider  and  report  what  action,  if  any,  can  be  taken  by  this  board  to  disinfect,  or 

er  aseptic^  the  school-books  nsefi  in  ihe  schools,^'  report  that  careful  consider* 

was  given  to  the  order,  hni  no  practical  method  could  bo  found. 

Fp  to  this  time  nothing  but  fire  is  considered  a  sure  disinfectant,  therefore  the 

is  could  be  rendered  aseptic  only  by  destnietion  at  stated  intervals.     As  this 

^DJlttee  do  not  feel  at  liberty  to  recomniei»d  this  action,  they  have  no  sugges- 

lo  offer  conccnung  the  disinfection  of  books ;  however,  that  it  will  be  entirely 

Jcmble  to  discontinue  the  use  of  slates  and  slate-pencils,  and  the  necessary 

ipaniment,  sponges.    There  are  three  good  reasons  why  the  use  of  slates 

^pencils  shonid  be  discontinued:  — 
rjr/,  a  light  gray  mark  upon  a  slightly  darker  gray  surface  is  more  or  less 
inct,  and  trying  to  the  eyesight. 

1^,  the  resistance  of  the  bard  pencil  upon  the  hard  slate  is  tiring  to  the 
ft,  anil  the  resistance,  to  which  the  muscles  are  trained  by  the  use  of  slates 
ffllate- pencils,  must  be  overcome  when  beginning  to  write  with  pencil  or  pen 
paper* 


uffKCfccA,  xuab  ic«ii-pt3uciis  «uu  enusers  oe  ^veD  lo  eacb  puj 
of  the  term,  to  be  retained  by  the  pupil  for  his  sole  use  daring 


Ordered^  That  the  committee  on  accoants  be  requested  ti 
cover  during  the  summer  vacation  all  the  floors  of  school-he 
wet  with  a  solution  of  bichloride  of  mercury  (one  part  of  bichl 
three  thousand  parts  of  water),  and  sweep  the  sawdust  befo 
also  sponge  oflf  all  chairs,  desks,  window-sills,  wainscotings,  do 
with  a  solution  of  the  same  strength,  and  wipe  oflT  with  a  we 
become  dry.  All  applications  may  be  made  with  a  sponge  or  c 
a  handle  or  stick,  so  that  the  hands  need  not  be  put  into  the  sol 

Diphtheria. 

A  detailed  account  of  the  work  of  culture  diagnoeis  of  d 
production  of  antitoxin  is  presented. 

The  total  examinations  made  for  the  whole  period  have 
lowest  daily  average  for  any  month  was  11,  during  Augus 
and  the  highest  33,  during  December,  1895.  The  daily  a\ 
ber,  1894,  was  13 ;  the  daily  average  of  November,  1^ 
December,  1894,  27  ;  of  December,  1895,  33,  — showing  a 
in  the  use  of  this  method  of  diagnosis  by  the  profession. 

The  total  number  examined  in  November,  1894,  was  39' 
1895,  835  ;  in  December,  1894,  823  ;  in  December,  1895, 

There  were  sent  in  402  cases  showing  no  growth,  and 
neglected,  leaving  8,242  cases  in  which  the  results  were  m 
factory.  Of  these,  1,717  were  found  to  contain  the  bacilli 
percentage  of  a  little  less  than  21. 
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allowing  table  has  been  prepared,  which  includes  the  totals  from  all 
(8  in  the  time  that  they  have  all  been  immunized,  i.e.,  from  the  last 
Bt,  1895  r  — 

Cnblc  Centlmeten 
of  Senim. 

elV 2,^00 

eV., 3.600 

e  VIII 1,700 

elX., 2,000 

eX., .  8,600 

eXI, 2,600 

Total, 16,700 

'  1,000  cubic  centimeters  a  week. 

have  been  returned  at  this  date  (Jan.  15,  1896)  reports  of  the 
f  the  use  of  the  antitoxin  supplied  by  the  board  in  748  cases, 
is  follows :  — 

varies, 660 

bs 97 

Total 647 

mortality  of  a  shade  under  15  per  cent.,  which  is  remarkable  when 

i  with  the  general  mortality  of  this  disease,  never  under  27  per 

Boston  and  27.06  per  cent,  in  1894. 

;  foregoing  are  to  be  added  96  cases  in  which  the  serum  was  used 

inizing,  making  a  total  of  743  cases  in  all. 

seemed  to  be  interesting  to  work  out  the  percentage  of  mortality 

e  practice,  so  far  as  it  is  shown  by  our  returns.     Of  cases  in  which 

oxin  of  your  board  has  been  used  out  of  the  hospitals,  there  have 

orted :  — 

varies, 72 

hs. 7 

Total 79 

ves  a  mortality  of  8  per  cent. 

Garbage  Disposal, 
3  material  sliould  be  disposed  of  in  the  kitchen  there  would  no 
e  any  danger  of  a  public  plant  for  the  cremation  or  reduction  of 
in  any  residential  district  of  the  city ;  there  would  be  no  more 
is  in  the  streets ;  there  would  be  fifty  thousand  less  swill-barrels 
ick  yards,  and  a  saving  of  two  hundred  thousand  dollars  annually 
ty  treasury. 
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^^^B                                                 iIo\u%'tO'h0me  Inspm^ion, 

^H                                                               RKmpUnlaii***i. 

^^L               Wbolo  number  examlacMl,       ....                          t 

^B               Bwi  odors  fodtid,     .... 

I» 

^H                Duff^tiro  itraliis  fou[id,   * 

.       .      .    8 

^"                  Lack  of  t™pa  fcnuKl, 

♦     t' 

OffeDiivo  rftiilts  found,    , 

Damp  or  unclean  yard*,  < 

Dtinxp  or  unclean  iH*ll.ars« 

J 

Using  furnaces, 

.     If 

Furn;w-6S  without  proper  nir  suftply. 

^ 

Using  steam  limt  or  bot  water, 

,      1 

Water-closets  found,        ,        ,        .        , 

.    1 

Old  style  or  faulty  water^loaets  found, , 

.     1 

Dflenslve  walcr-closeti  founii,         *        , 

1 

Ventilation  to  soil-pipe  or  drain  found,  * 

.    n 

Olf«nsjyo  c^^sipools  found. 

.    i 

pyrL*«ntage  of  deftH-'tive  drmns, 

.  at 

Pen.*enUgu  of  defetlivt*  inippiug,  - 

,  ».% 

Fmvenmge  of  unvGntllivti*^  'Inihi!!, . 

.  iLf 

Totd  nunibor  of  nui^anrrs  ulj^'.ird, 

m 

JHsiHj'Cc&ion  afia-  InftctiouM 

IHsmscM. 

Diphtheria, 
Scarlet  fever, 
Phthisis,   . 
Measles,   . 


Total, 
Rooms  disinfected,  . 
Grand  total  of  disinfections, 


S,iV 


i: 

m 


Materials  Used. 
Bichloride  of  mercury  (pounds),    . 
Chloride  of  lime  (pounds),     .        .        .        . 

Sulphur  (pounds), 

Copperas  (pounds), 

Muriatic  acid  (carboys), 


Houses  ordered  vacated,  , 


1^ 

1 


Public  Baths ^  Number  of  Bathers  in  June,  Jult/j  Augtist  and  Sej^fr^ 

Total  men  and  boys, 860,1)44        55^.'" 

Total  women  and  girls, 221,731         I77»i>4 


Total  of  both  sexes,    . 


1,082,675        766? 
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[he  subject  of  inaiDtaining  bath-houaes  all  the  year  round  was  the  8ub- 
lof  a  special  recornraendatiou  by  His  Honor  the  mayor  m  bis  inaugural 
ifcas  to  tbe  city  council,  and  a  special  commission  has  since  beeu  ap- 
plied by  him  to  consider  the  subject*  and  make  such  recommendations 
a  view  to  establishing  such  accommodations  as  may  be  deemed  ex- 
Lsent.  The  supplying  of  public  bathing  facilities  during  the  winter  as 
%  as  during  the  summer  months  has  the  cordial  approval  of  the  board  of 

rb,  as  being  in  the  line  of  promoting  the  public  health* 
Examination  of  Plumbers* 
le  examining  board  held  44  meetings  and  examined  258  candidates  for 
ibers'  liceDses ;  93  were  for  master  plumbers*  licensee^  and  50,  or  52 
^nt.y  passed  the  examination  and  were  licensed;  1G5  were  examioed 
journeymen  plumbers'  licenses,  and  106,  or  B4  per  cent.,  passed  the 
examination  and  were  notified  to  report  at  the  shop  for  a  practical  test. 
the  106  candidates  who  passed  the  oral  examinations,  77  passed  suc- 
ful  examiuutions  in  the  shop  and  were  given  licenses. 

Lying-in  Hospitah, 
nrmg  the  year  423  confinements  have  taken  place  in  the  licensed  hos* 
1b,  and  no  deaths  have  been  reported. 

Stabler. 
here  were  248  applications,  and  198  were  granted. 

ProsectiHom, 

tiring  the  year  there  have  been  30  prosecutions  for  violations  of  various 
ih  laws.  In  these  cases  there  were  2.^  convictions,  2  acquittals,  2  were 
Wt*9sed  and  1  is  still  pending. 

f  the  convictions,  perhaps  the  most  important  wiis  that  of  a  physician  for 

icg  to  report  a  case  of  contagious  disease  which  he  had  been  called  to 

|id.     In  this  case  a  fine  of  fifty  dollars  was  imposed  in  the  lower  court, 

after  an  appeal  and  trial  before  a  jury,  the  judgment  of  the  lower  court 

affirmed,  and  the  fine  increased  to  oue  hundred  dollars. 

Ii6  physicians  of  the  boanl  examined  39  cases  reported  as  small-pox, 
p  of  which  proved  to  be  such. 

be  bodies  of  4.^4  persons  dying  without  a  physician  were  also  examined, 
Bterm'me  the  causes  of  death. 


Animals  killed  ai  Abatloir, 


26,ai4 

14,141 

77,906 
470 
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Animals  candentned^ 


C^nrt, 


Sheop,  . 

Fttrtfi  of  jitiinuits, 

Totol,     , 


Du€€ises  found  among  Animals  afier  having  been  Id 

Ahailoir* 


llUOAtVL 


Tuberculosis^ 

Actlnomyoosis, 

Piierpni'ivl  fwvyr, 
ltuiii:Llured^  » 


Tho  following  table  shows  the  percentage  of  taberculosb  in  a 
at  abbiitoir  with  the  intentioo  of  being  used  for  food  :  — 


CLAia  or  AtrtMii^ 

K«iiatwr 

1 

Whole  niimber  of  nil  kinds, 

Bulls  fri>ni  I'U.slei^n  Suitei?* 
SU'tTH  fr*»ru  I'nsttmi  States, 
Cows  fr«m  Biirt)*lo,   . 
Cowj^  fnmi  we.'^lcni  SUlea, 
Steers  from  w*istern  States, 

25,814 

1,949 

157 

1,421 

4^ 

47 

1 

I 

Under  the  head  of   **eow8  from  eastern   States"  is  cnders!) 
animals  from  alt  of  tlie  New  Englaod  States,  meluding  MsssaiChii 


I 
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Inspection  of  Caltk* 

Accord  a  Dce  with  the  regulationB  of  the  board  of  health  and  an  act  of 
egblftture,  the  work  of  iospection  of  cows  kept  for  the  productiou  of 

^aofl  been  coutitiued  during  the  past  year.  With  one  or  two  exceptions 
Ule  which  upon  inspection  have  shown  any  symptoms  of  tuberculosis 
been  subjected  to  the  tuberculin  test,  and  all  aoimals  which  have 
I  a  reaction  to  such  test  have  been  quarantined,  and  the  State  Board 
ttle  Commissioners  notified. 


Broc&ton. 
e  board  is  of  the  opinion  that  final  disinfeetioQ  after  contagious  dis- 
-,  which  is  required  under  the  Public  Statutes  to  be  done  to  the  satis- 
>ii  of  the  board,  should  be  done  by  the  board  itself.  It  is  the  intention 
m  board  the  coming  year  to  ask  for  an  appropriation  to  carry  out  this 
^  and  to  employ  some  person  to  disinfect  all  premises  and  articles 
I,  in  its  opinion,  have  been  infected* 

e  following  is  a  list  of  some  of  the  principal  complaints  and  nuisances 
ligatod  during  the  past  year  :  — 

bective  cesspools* 127 

ective  vaults, 115 

Ethy  yards 143 

thy  cellars,  . 24 

d  dminftge* 83 

Animals  buried, iS 

^^p  B  EDO  KLINE. 

lie  cases  of  typhoid  fever,  several  of  which,  if  not  all,  were  found  oE 
ktjgation  to  have  been  contracted  away  from  home,  is  an  exceedingly 
I  on m her  for  a  population  of  over  sixteen  thousand,  and  is  the  best 
llile  evidence  of  the  care  taken  to  maintain  the  purity  of  our  public 
^  ©apply. 

le  board  of  health  hospitals  have  been  kept  in  readiness  throughout  the 
i  Aod  have  been  used  for  the  ellicient  isolation  and  care  of  2  cases  of 
kel  fever  and  21  cases  of  diphtheria.  The  only  death  occurring  in  the 
tud  was  the  case  of  a  feeble  little  child,  ill  with  both  measles  and 
tlieritic  croup,  the  latter  disease  being  well  advanced  and  beyond  con- 
^beu  admitted  to  the  hospital. 

fa  gratifying  to  be  able  to  state  that  during  the  diphtheria  epidemic  in 
KcUnc  and  the  surrounding  cities  and  towns  in  October,  November  and 

|)er,  of  the  18  patients  admitted  to  the  hospital,  all  going  with  their 
*  approval  or  consent,  and  all  of  whom  received  one  or  more  injec- 
t  antitoxin  (in  most  cases  furnished  by  the  State  Board),  all  re- 


^' 


i 
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oovafed.  The  oumber  of  dtpbtlierfA  patieota  reported  ia  ^e  i 
the  name  timis  many  of  whom  alsa  had  HOtitoxtD,  waa  42,  of 
bur  9  ciieilt  ot  '2K1  pet  utnU  During  the  epidemic  atict  iino 
baa  been  ftimiahcd  free  by  iiui  boiinl,  oo  application^  to  phjm 
patieals  wbo  could  ill  afford  to  pay  for  it.  The  Stale  Boat 
waa  supplied  when  available^  otherwise  Bebri tig's,  and  exoel] 
were  reported  from  botb. 

Tbe  value  of  the  bacteriologicaL  teat  tm  a  meaiia  of  eerUza 
wblcb  is  required  to  be  made  in  all  dipbtheritlo  caaea  before  ti 
leased  from  quaraotiuei  baa  beeu  emphasized  by  tbe  receat  i 
here. 

Th^  need  of  improved  public  batbing  facilitieB  and  of  1 1 
awimmtng-batb^  recommeuded  in  previans  reports  of  tbb  bo 
iin|K>rtatit  g&nitary  measure,  bas  lK>eu  reoogdi^ed  by  the  towi 
naoeteary  steps  for  securing  a  new  public  bath-bouae,  first-dai 
Itapeot,  have  been  taken. 

In  tbe  same  pamphlet  with  the  report  of  the  board  of  healtl 
Uahed  tbe  reports  of  the  ingpeetora  of  mitk  and  of  auiniak,  &li 
tbe  SEitiilary  iui^pector  and  of  the  town  clerk  on  vital  statii 
report  of  tbe  milk  inspector  presents  the  results  of  anaiyati  of  e 
more  tban  two  hundred  iamplee,  togetlier  with  the  namea  of  Ihe^ 

Cambridge  « 

Number  of  inspections  made,    ,       *        ♦        .         ,        .       ,      » 
Number  of  aubsequent  iospections,  ,        .        ,         ,         *       ,      . 


Total, 


Ho»pifaI. 

In  tbe  year  1894  the  prevalence  of  scarlet  fever  in  Cambridge ir 
than  in  any  year  ainee  notification  of  diseases  dangerous  to  1 
bealtti  was  made  obligatory,  and  in  tbe  present  year  the  same 
true  of  diphtheria. 

Hod  tber^  been  during  tbese  years  a  suitable  boapital  for  the 
of  cases  of  these  diseases  at  the  disposal  of  the  board,  many  ca 
have  been  prevented  and  lives  been  saved.  In  the  absence 
hospital  it  bas  beeu  the  duty  of  this  board  (P-  S*,  chap.  80,  m 
view  of  tbe  great  prevalence  of  diphtberia  in  the  city,  to  utilise 
possible  the  small  ward  in  the  Cambridge  Hospital  for  the  i^ 
oases  of  this  disease.  They  have  also  been  compelled  to  use  fi 
time  the  Cottage  Hospital  on  the  almshouse  ground s>  While  tJ 
modations  a  horded  by  these  hospitals  bare  not  been  adequate  to 
of  the  city*  tbey  have  yet  been  of  very  great  value  in  enabling  a 
the  spread  of  this  disease.     In  these  two  hospitals  combined  6 


ittheria  have  beeo  cared  for  tbis  year  at  the  public  expeoee  ;  of  tbis 
iben  9  died-  The  Cambridge  Hospital  also  treated  9  pHirate  caseSf 
ng  which  there  were  no  deaths.  The  fatality  among  the  hospital  cases 
pp  therefore,  9  out  of  71,  or  12,7  per  cent.  Of  these  fatal  cases  it 
Id  be  said  that  3  were  practically  past  hope  when  they  reached  the 
ital,  and  expired  shortly  after  reaching  it. 


Ci 


Disinfection, 
Te  are  eodeaToriog  to  so  train  certain  of  our  employees  that  the  work 

ttouse  disinfection  may  be  intelligently  and  effectively  done  by  them 
under  their  direction,  they  being  authorized  to  require  the  co-operation 
lie  householders  for  soch  matters  as  can  and  should  be  done  by  the 


Bavierial  Examination. 
e  are  most  clearly  of  opinion  that  the  protection  of  the  public  health 
fiiids  that  this  work,  begun  by  this  board  during  the  past  year,  should 
nremittingiy  carried  on. 

Schools* 

^hat  has  thus  far  been  accomplished  is  to  prevent  the  return  to  the  pub- 
pcbools  of  children  who  have  had  contagions  disease,  while  they  are  yet 
pble  of  transmitting  it,  and  to  prevent  the  attendance  at  such  schools  of 
prcn  from  families  wherein  cases  of  such  disease  exist.  This  has  been 
|he  utmost  importance ;  but  there  yet  remain  the  following  measures  to 
idopted  before  it  can  be  said  that  the  city  has  reasonably  done  its  duty 
Die  premises:  — 

I*     The  extension  of  the  present  systein  to  the  private  and  parochial 
Is  of  the  city. 
Establishing  a  system  of  school  inspection  by  physioiane  apix>iuted 
it  board,  with  a  view  of  detecting  cases  of  actual  disease  among  the 
\tttk  present  in  school,  and  their  prompt  elimination. 

uch  greater  attention  than  has  heretofore  been  paid  to  the  matter 
msing  of  the  school- rooms  and  school  houses, 
Te  have  already  succeeded    in  partially  extending   this  system  to  the 
>chial  schools  ;    i,e,^  notification  of  contagious  diseases  affecting  the 
iidance  of  their  scholars  is  now  sent  to  those  in  charge  of  such  schools. 


Canton. 
ring  to  an  informality  in  the  election  of  the  board  of  health,  the  duties 

olHce  devolved  upon  the  selectmen, 
renty-three  complaints  of  nuisances  have  been  filed,  and  each  was  at 
I  abated. 


cleanliDess  of  the  city,  as  well  as  to  our  better  water  8 
culty  has  been  experienced  in  getting  physicians  to  rep 
to  the  health  department,  thongh  this  is  distinctly  reqo 
tions.  Accordingly  the  board  had  mailed  to  every  ph; 
postal  card  stating  that  typhoid  fever  must  be  reported^  \ 
sary  not  only  for  statistical  purposes  but  also  to  enable 
ities  to  investigate  the  sanitary  conditions  of  the  placet 
and  that  co-operation  in  this  matter  would  be  insisted 
so  far  as  the  board  is  aware,  all  cases  have  been  promp 
As  our  population  increases,  the  need  of  some  syst 
method  of  garbage  collection  becomes  more  pressing. 

Clintok. 
The  board  has  made  arrangements  with  the  State  £ 
the  keeping  of  a  supply  of  antitoxin  on  hand  for  the  u 
this  and  adjoining  towns.  By  this  means  several  ca 
Bolton  have  been  supplied  earlier  than  could  have  beei 
former  method,  and  it  is  believed  with  marked  beneflt. 

COHASSET. 

Complaints  hanng  been  made  of  the  impure  conditi 
during  the  summer,  the  board  of  health  carefully  inv< 
and  did  what  they  could  to  abate  the  nuisance.  Believi 
been  the  flowing  of  sewage  into  the  brook,  they  reques 
convey  the  overflow  of  their  cesspools  thereto  to  cease  d< 
1  next.     A  cheerful  compliance  with  the  above  requc 
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d  is  worth  M  it  costs.  In  our  opinion  this  is  most  important,  and  it 
^  be  found  to  be  especially  so  if  a  system  of  sewage  disposal  is  estab- 
pB  in  tbe  near  future.  By  the  agent's  report  it  will  be  seen  that  he  lias 
vNsted  more  places  than  ever  before,  and  in  the  most  thorough  manner* 
^gtkB  agent  was  refused  permission  to  inspect  the  premises  in  one  case, 
f-.  deputy  siiperiDtcodent  of  the  Massachusetts  Reformatory,  acting  under 

rnctions  from  the  superintendent,  took  the  ground  that  none  of  the 
I  fee  occupied  by  the  otHcers  and  owned  by  the  Comnionwealth  were 
l^ect  to  any  inspection  by  the  local  board  of  health.  After  considerable 
•  espondence  with  the  superintendent  and  the  prison  commissioners,  an 
I  lion  was  finally  obtained  from  the  Attorney-General  of  the  State.  The 
Llion  IB  expressed  that,  as  the  superintendent  had  sole  control  of  the 
wmatory,  and  as  the  houses  of  the  odicers  were  a  part  of  the  institu- 
i)  the  local  board  of  health  could  not  inspect  tliem  witliout  interfering 
b  the  discipline  of  the  prison.     It  being  admitted  on  our  side  that  we 

I  DO  rights  inside  the  prison  walls,  the  Attorney-General  thought  that  it 
Elld  be  impossible  clearly  to  draw  the  line,  and  hence  that  neither  wo 
r  the  State  Board  had  any  right  to  inspect  the  property.  We  have 
ted  our  case  there.  Our  only  alternative  is  to  go  to  the  Legislature  and 
>  to  get  a  bill  passed,  allowing  local  boards  of  health  to  inspect  State 
rperty  used  as  dwellings,  wherever  it  may  be  found  within  their  juris* 
iioo. 

t  seems  to  us  decidedly  inconsistent  that,  as  a  local  board,  we  should 
\  have  the  same  rights  to  iuBpecf  the  bouses  of  the  Commonwealth  as  we 
re  U)  inspect  those  of  a  private  individual;  for,  if  an  epidemic  should 
pk  out,  or  even  if  an  isolated  case  of  contagious  disease  should  appear 
toe  of  the  houses  owned  by  the  Commonwealth,  the  local  board  of  health 
pld  certainly  be  called  upou  to  fumigate  the  building  and  take  other 
paorea  to  abate  the  trouble,  and,  if  so,  why  should  we  not  have  the 
jirer  to  inspect  the  houses  at  first,  and  see  that  they  are  kept  in  a  healthy 
idiUon? 

I  Cottage  City, 

^8  there  had  been  considerable  agitation  and  discussion  concerning  the 
Wliftfactory  condition  of  Lake  Anthony  for  some  time  previous  to  the 
iQftl  town  meeting,  at  which  place  it  was  again  l^rought  under  discussion, 
\  board  felt  it  their  duty  to  bring  the  lake  into  as  clean  and  healthful  a 
Idition  as  possible,  and  at  the  same  time  render  it  an  ornament  to  the 
irn*  The  board,  therefore,  consulting  with  several  competent  persons  as 
tie  most  expedient  and  satisfactory  way  to  obviate  this  difficulty,  de- 
,  to  close  the  opening  to  the  lake,  thereby  changing  the  water  from 
afresh,  and  thus  killing  the  peculiar  growth  of  grass  with  which  the 
was  tilled,  and  by  its  decay  causing  a  disagreeable  odor,  rendering  the 
re  unsightly  and  making  the  lake  totally  unfit  for  boating.     We  closed 


MUijr  iiietiijr  uiuic  uascB  buau  wcic   i^^ibcUf  as    biic  uimsa 

that  DO  physician  is  called  to  attend. 

The  cases  of  diphtheria  were  treated  with  the  nen 
antitoxin,  of  which  so  much  has  been  expected.  We 
visable  to  keep  an  antitoxin  syringe  and  a  supply  of 
so  that  any  physician  in  town  can  obtain  them  of  the 
short  notice. 

The  time  is  not  far  distant  when  the  town  most  adop 
system,  which  is  the  only  satisfactory  way  of  dispoein] 
thickly  settled  parts  of  the  town. 

Dkdhak. 

The  town  is  to  be  congratulated,  both  in  being  able 
lent  a  service  as  will  be  hers  when  the  metropolitan  i 
and  also  in  having  the  prospect  of  obtaining  so  speed; 
extremely  unsanitary  conditions  now  prevailing  in  hei 
completion  of  the  trunk  sewer  the  town  must  construct 
or  branch  sewers  to  connect  therewith,  and  some  provi 
for  this  purpose  in  the  near  future. 

The  keeping  of  swine  in  the  town  and  the  teaming 
through  the  streets  seem  to  be  an  annual  source  of  diffi( 

EVKRETT. 

In  July  it  came  to  the  knowledge  of  the  board  that  t 
reported  cases  of  diphtheria.  The  attending  physician  i 
fined  fifty  dollars  in  the  district  court.  In  these  cases  1 
of  infection  was  an  old^ounge  that  had  been  brought  frc 
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"*  where  it  came  to  stay  developed  a  positive  case  of  diplitherifi.     We 

^^hLd  a  nambcr  of  cases  that  have  shown  the  great  advantage  of  making 

^^ological  examinations.     Of  26  cases  where  antitoxin  was  used  early 

^Were  but  2  deaths   (one  of  them  occurred  at  the  end  of  the  sixth 

,  —  a  mortality  of  7,7  per  cent.     In  four  oases  it  was  usecT  late,  and 

tients  died.     Of  the  25  in  which  it  was  not  used,  11  of  the  patients 

_rett  is  a  city  of  new,  clean  houses.  We  have  a  third  less  tuberculosiB 
he  average  of  the  State.  By  care  and  disinfection  we  can  keep  these 
s  free  from  the  germs  of  this  disease. 


P  Fall  River. 

oy  cases  of  contagious  diseases  have  come  under  our  observation  in 
a  and  boarding-houses  where  there  were  not  proper  facilities  for  their 
md  iaolation.  We  believe  the  safety  of  the  public  demands  that  some 
OQ  for  such  cases  should  be  made,  and  would  recommend  that  award 
d  old  almshouse  be  set  apart  for  the  treatment  of  contagious  diseases 
IB  character,  other  than  small-pox. 

36  increase  in  contagious  diseases  for  the  year,  before  noted,  waa 
^ether  confined  to  scarlet  fever  and  diphtheria,  and  was  not  wholly 
:^p€cted,  as  in  the  early  spring  and  during  the  year  those  diseases  were 
ed  as  prevalent,  and  even  epidemic,  in  many  cities  of  the  Common- 
.th  as  well  as  the  surrounding  States,  from  which  the  board  knows  some 
^e  eases  reported  in  this  city  were  brought,  and  baa  reason  to  believe 
"^  were  others, 
arly  in  the  year  the  board  decided  that  it  would  be  necessary  to  take 
**getic  measures  to  stamp  out  those  diseases,  or  prevent  them  becoming 
Lemic,  and  result  in  the  closing  of  the  public  schools^  as  occurred  else- 
^e.     Regulations  were  adopted,  printed  and  furnished  to  all  physicians 
undertakers,  and,  through  the  supcrinteodent  of  schools,  the  teachers 
*-^e  public  schools  were  also  notified  of  the  same. 

*ii  all  caaes  of  diphtheria,  culture  tubes  arc  furnished  by  the  board  to  the 

nding  physician,  to  take  cultures  from  the  throat  of  the  patient. 

^ur  only  protection  against  a  mall- pox  consists  in  thorough  vaccination. 

•  ^  the  board  provides  free  of  expense,  and  advertises  freely,  which  we 

gratified  to  note  by  the  records  is  understood  and  appreciated  by  our 

*^opolitan  population,  the  nmnber  vaccinated  each  year  exceeding  the 

"■^^ious  one.     Vaccinations  are  performed  by  the  clerk  of  the  board,  under 

dErection  of  the  city  physician.     The  number  successfully  vaccinated 

'^:a  year  during  the  past  four  years  was  as  follows:   1892,  1,326;  1893, 

^^i;  1894,  1,7-20;   !H95,  2,118. 

rbile  the  primitive  method  of  disposing  of  garbage,  as  pursued  here, 

lit  for  a  time  be  permitted  in  a  country  town,  where  it  could  be  con- 

^d  to  some  uainhal>ited  outlying  district,  it  seems  needless  to  add  that 


the  board  of  health.  In  May  last  the  board  adopted 
the  owners  of  all  neat  cattle  within  the  city  to  have 
tered  and  licensed  at  the  office  of  the  board  of  he 
reason  that  led  to  this  was  the  number  of  cases  cx>mi] 
fed  cattle,  allowed  to  roam  through  the  streets  an 
among  the  different  dumps  throughout  the  city,  as  ? 
dition  and  lack  of  ventilation  in  the  stables  in  wh 
(when  housed  at  all). 

FrrcHBURG. 

House  inspection  has  been  extended,  during  the  pi 
of  the  city  contiguous  to  those  sectionB  inspected  in  1 
also  the  whole  section,  called  the  south  Fitchburg  d 
scat  of  the  diphtheria  epidemic.  The  total  nnmber  o 
was  554. 

The  total  number  of  nuisance  complaints  received 
the  year  was  148.  This  includes  only  the  complainti 
made.  In  connection  with  the  regular  house  inspecti 
ber  of  minor  unsanitary  conditions  were  found  and  cc 
notice. 

The  majority  of  the  cases  of  diphtheria  occurred  ii 
which  is  in  no  way  provided  with  sewers  and  propc 
It  cannot  be  said,  however,  that  the  unsanitary  condi 
every  house  where  the  disease  occurred  were  the  dir 
break,  as  an  infection  from  case  to  case  was  in  nearly 
In  all  cases  where  defects  were  found  the  property  < 
correct  them  so  far  as  possible,  and  in  nearly  every 
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Fbamtngham. 

site  Board  of  Health  was  eoDsulted  in  reference  to  the  cases  of 
fever  occurring  in  South  Framingham,  a  suspected  well  of  water 
ramined^  aud  all  infected  premises  ordered  cleaned  and  disinfected. 
uttjreak  could  be  traced  to  two  imported  cases. 

I*  Gardneb* 

initary  condition  of  the  town  is  the  best  tbat  it  has  been  within 
ory.  Places  that  in  former  years  were  frequently  neglected  are 
ming  regularly  attended  to,  or  are  improved  ao  as  to  avoid  frequent 
MintB,  We  believe  that  prompt  attention  to  complaints  has  led  to 
ratifying  result,  and  the  people  of  the  town  derive  the  benefit  in  being 
iratively  free  from  contagious  diseases, 

bh  a  town  of  ten  thousand  inhabitants,  the  milk  supply  is  one  of  great 
t&nce.  Since  the  board  recommended  that  those  furnishing  the  supply 
i  obtain  licenses^  we  find  that  there  has  been  a  steady  improvement  in 
tre  of  stock,  and,  the  natural  result,  an  improvement  in  the  milk  sup- 
There  have  been  forty-etght  licenses  granted  during  the  past  year. 


^"  Gloucester. 

jr€  have  been  more  cases  of  scarlet  fever  and  diphtheria  during  the 
fear  than  on  some  previous  years,  but  the  type  has  generally  been 

I  board  would  reoommend  the  maintenance  of  a  hoBpital  for  contagions 


Haverhill. 

I  most  noticeable  contrast  in  the  mortality  of  any  infections  disease 
en  last  year  aud  previous  years  is  the  number  of  fatal  cases  of 
Kng-eough.  Physicians  are  very  careful  to  report  their  cases  of 
ieria  and  scarlet  fever,  but  little  attention  is  paid  to  reporting  cases 
ooping-cough.  The  records  show  that  only  34  cases  have  been  re- 
I,  and  of  this  number  12  deatha  occurred  last  year.  This  would  be 
fban  85  per  cent,  of  the  number  reported,  —  a  higher  death  rate  than 
-her  disease  that  was  reported  to  us.  It  is  probable  that,  instead  of 
being  but  34  cases,  as  reported,  in  the  city  last  year,  there  were  many 
more  than  that  number.  In  the  last  twelve  years,  including  1895, 
have  been,  in  all,  but  31  fatal  cases  of  whooping-cough,  an  annual 
;e  of  less  than  3  deaths. 


in  the  early  season  of  each  year  cannot  be  over-estimi 
the  babitaally  careless  to  a  better  regulation  of  their  I 
from  unsanitary  localities  much  that  invites  and  foster 
summer  activity.  On  persons  not  complying  with  th 
regard  to  abating  nuisance,  eight  sheriflf's  notices  were 
and  fine  was  the  result  of  each  case. 

Out  of  a  mortality  of  111  deaths  during  the  month 
were  among  infants. 

Htdb  Pabk. 

About  one  hundred  and  fifty  complaints  have  been 
to  overflowing  cesspools,  vaults  in  bad  condition,  wet 
and  yards,  dead  animals,  and  swine  kept  without  permi 

There  has  been  quite  an  increase  in  the  cases  of  c 
although  in  some  respects  we  have  fared  better  than 
about  us.  The  increase  in  cases  of  measles  has  give 
this  year.  We  find  that  in  cities  and  towns  where  a  L 
patients  receive  in  most  cases  better  care,  the  contagi 
spread  and  deaths  are  less  frequent.  We  hope  the  tii 
we  can  have  this  help  in  our  work. 

Ipswich. 

During  the  months  of  October  and  November  an  e] 
spread  through  the  town.  The  disease  was  of  a  mild  t 
occurred  from  the  same.     With  these  exceptions,  the  gc 

frwvn     lioa    }>nnn     foirKr    rrrkrv/l  T^nf     lir\wr    mn#>Vi    Irkncrov*    «1 
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Lee. 

bfie  board  as  a  bmly,  or  by  delegating  one  of  its  members,  investigated 
Winplaiats  received  regarding  nuisances  or  conditions  detrimental  to  the 
LuJ  health  whenever  there  seemed  reason  able  ground  for  auch  complaints  ; 
f^  D  all  cases  tlie  recommendations  or  orders  of  the  board  were  promptly 
apparently  cheerfully  complied  with. 

b 

feff  fteveral  years  past  the  piggeries  in  various  parts  of  the  town  have  at 
III  given  considerable  trouble.  The  present  board ,  after  careful  cod- 
|l»tiDn,  adopted  the  system  of  giving  permits  for  the  keeping  of  swine, 
(fACttce  which  has  tbua  far  given  very  good  satisfaction.  Tlie  whole 
ber  of  permits  granted  is  sixteen,  the  board  finding  it  unnecessary  to 
^  permits  for  a  less  number  than  twenty  pigs. 


Lexington. 


Lowell. 

\  of  burning  garbage,  \%%\^ $5  J42  69 

it  of  b timing  garbage,  1895, 3,602  53 

Saving  in  1895  of $2,080  IG 


*he  ashes  resulting  from  the  combustion  of  our  garbage  have  frequently 
O  analyzed  at  the  State  Agricultural  College  at  Amherst*  The  analyses 
%,  and  to  a  certain  extent  summer  ashes  appear  to  be  poorer  than  those 
'jie  spring  or  fall.  The  largest  amount  of  potassium  oxide  per  100  parts 
"lAined  in  a  specimen  of  the  ashes  was  8.83  ;  the  largest  amount  of  phos- 
ric  acid  was  32,36. 

be  only  way  to  obtain  a  satisfactory  solution  of  the  problem,  how 
to  dispose  of  a  city's  garbage  is  to  make  a  thorough  personal  investi- 
lo  of  all  the  methods  now  in  use.  Such  an  investigation  has  been 
an  under  tbe  direction  of  Mr.  Rudolph  Hering,  the  well-known  civil 
Deer,  and  chairman  of  the  committee  on  disposal  of  garbage  of  the 
irican  Public  Healtti  Aaaociation. 

tbe  mean  time,  the  conclusions  reached  by  the  board  of  health  from  a 
^years  study  of  tbe  subject  are  briefly  as  follows :  — 
|iftt  reduction  systems,  even  if  well  located,  properly  constructed  and 
srly  managed,  can  at  present  offer  no  marked  improvement  over  cre- 
»ries. 

batf  at  present,  cremation  is  tbe  best  solution  of  the  problem  for  tbe 
ige  New  England  city.     That  the  kind  of  cremator  to  be  selected 


methods  employed  in  all  other  New  England  cities. 

A  contagious  disease  hospital  is  recommended. 

The  board  of  health  recommends,  and  the  citizenB  can 
that  Lowell  is  provided  with  a  public  bath-house. 

As  regards  the  use  of  antitoxin  in  diphtheria,  we  fin( 
experience  somewhat  more  favorable  results  from  the 
than  by  other  means  of  treatment. 


Ltnn. 

During  the  year  there  has  been  completed  on  Holyok 
for  contagious  diseases,  in  accordance  with  chapter  511  o 
This  property  was  turned  over  to  the  board  of  health  I 
mittee  April  29,  1895.  It  was  dedicated  and  opened  1 
patients  May  15,  1895,  the  administration  building  and  t 
consisting  of  two  wards  each,  receiving  suitable  famito 
gift. 

The  first  patient  was  admitted  June  13,  and  the  tots 
to  Jan.  1,  1896,  was  40.  The  first  case  of  scarlet  fever 
13,  and  the  number  of  cases  was  12.  The  first  case 
admitted  August  14,  and  the  number  of  cases  was  27.  ( 
was  admitted  July  7.  Of  the  40  patients  admitted,  there  1 
all  from  diphtheria,  or  about  11  per  cent,  of  the  diphthc 
or  a  little  more  than  7  per  cent,  of  total  admissions. 

As  soon  as  possible  after  a  patient  sufifering  with  d 


To  my  mind,  all  three  of  these  patients  coo  Id  haye  lived  had  the 
pistratioii  of  antitoxtu  been  efifected  in  the  early  stages.  Comparing 
tperieiice  with  tbat  had  in  1893,  when  diphtheria  appeared  in  the 
»D*8  home,  there  were  3  deaths  in  10  taken  with  the  disease,  or  a 
ity  of   30  per  cent.  ;    this  was  before  antitoxin  was  naed  in   this 


rj* 


Marlborough* 


txe  has  been  no  serious  outbreak  of  disease  in  the  city  during  the 
In  November  a  rather  small  epidemic  of  measles  appeared,  and 
sixty  cases  were  reported  to  the  board- 

cases  of  scarlet  fever  and  diphtheria  were  few  and  somewhat  widely 

tted  in  time  of  appearance  and  in  location, 

r  Jy  in  the  year  the  board  discussed  the  matter  of  furDishing  to  the 

^^ians  of  the  city  means  for  a  culture  diagnosis  in  cases  of  diphtheria* 

^igh  the  opportunity  to  test  the  value  of  this  method  of  being  positive 

;no6is  in  cases  of  contagious  disease  has  been  small,  there  being  only 

^sases  of  diphtheria  during  the  year,  the  board  is  much  pleased  at  the 

tms  of  its  experience.     In  the  summer  vacation  a  very  severe  case  of 

lieria  appeared,  after  an  interval  of  Jive  months  in  which  no  cases  had 

Te|K»rted.     Bj^  chance  it  was  dlacovered  that  a   boy  who  had  lately 

from  a  neighboring  tow^n,  from  a  house  where  there  was  a  case  of 

Lberia,  was  staying  on  the  opposite  side  of  the  street.     This  boy  had 

dinner  some  days  previous  with  the  patient  now  sick  with  diphtheria* 

Elture  examination  of  the  throat  of  the  suspected  importer  of  the  dis- 
ihowed  that  his  throat  contaiued  germs  of  diphtheria,  though  he  had 
t  any  time  been  sick  in  bed  nor  in  doors,  nor  had  he  paid  any  atten- 
!to  his  sore  throat.  No  doubt  he  was  the  bearer  of  the  disease  to  the 
rmentioned  patient.  These  cases  are  mentioned  to  call  the  attention  of 
>ab)ic  to  the  fact,  not  generally  understood,  that  a  person  may  be  suf- 
Ig  from  diphtheria  in  a  mild  form,  and  not  necessarily  be  sick  in  bed, 
%t  the  same  time  be  capable  of  conveying  the  disease  in  its  worst  form 
pother  individual. 

be  antitoxin  furnished  b}^  the  State  Board  of  Uealth  was  used  by  the 
kUnans  attending  diphtheria  crises  in  only  two  instances.  Each  time 
t  seemed  to  be  a  reluctance  on  the  part  of  the  physician  to  use  the  new 
idy  until  other  means  of  treating  the  disease  had  been  tried.  This  is 
ttie  course  recommended  by  those  who  are  familiar  with  the  best  results 
iDtitoxin  treatment,  and  it  is  hoped  that  physicians  who  decide  to  use 
;oxin  will  give  the  remedy  a  fair  trial  by  using  it  as  early  in  the  case 
t^iaible. 

lere  were  one  hundred  and  seventy-one  complaints  of  nuisances  re* 
kI  during  the  year.  These  were  promptly  investigated.  A  few  legal 
were  served. 
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HEOrORD. 


Ill  our  r«|}ort  of  1894  nttenUoD  was  called  to  the  fact  ^t  t^^ 
of  dlphtbem  can  be  poalttrely  reoogQued  i&t  oil  earlj  sUge  %ttiii 
methodA  of  microseopiGal  exAinitiationfi.  Foilowlcig  ottr 
the  atim  of  ooe  huadred  dolliir§  for  the  Bpeeial  parpode  of 
exatoioations  was  gene roualj  granted,  and  dtjriiig  tbe  paslmrl^ 
eaUuret  from  Btispected  cases  of  tbroat  disease  have  been  eiiniiai^'J 
at  tb®  Han^fird  or  Tufta  medical  school  laboralories,  with  tbefdk*^ 
suits:  number  of  e^amtDatioQfl^  31^  The  bacillus  of  dipbUs^nii 
in  25  ejcamioations  ;  tbe  bacillus  of  diphtheria  was  not  found  in  9 
tions.  It  is  thus  to  be  seen  that ^  of  74  caa€s  reported  aid^pblQ 
fully  50  eases  no  microscopical  exumination  was  made* 

In  the  opiuion  of  this  board,  each  report  of  a  case  of  dipbtbrriii  fl 
GonseqoeQt  discomforta  of  isolation,  disinfection,  etc.f  shoold  htM 
upon,  aod  verified  by,  a  proper  microscopical  examination* 

MRLEOSEi 

Ottr  rcquirt's meats  to  correct  nuisances  liave  usually  been  ptmp^ 
One  person  ouly  has  been  brought  to  court  and  dned  foroffeoct.^ 
for  not  only  emptying  bis  cesspool  himself  witliout  a  permit,  bat 
gross  misdemeanor  of  pouriag  the  offensive  material  upon  hia  n^^ 
premises.     A  number  of  lauguid  responses  to  our  requirements  hi ^ 
wonderfully  quickened  by  the  impendiug  resort  to  legal  proceedm^i 

A  concise  summary  of  tbe  labors  of  the  inspector  of  plamhiag  dnnr 
past  year  is  as  follows  :  — 


Number  of  permits  granted  to  do  plumbing,          .         .        .       .  ^*- 

Number  of  permits  for  sewer  connection, In 

Number  of  visits  made  by  inspector, ^ 

Number  of  water  tests  made, ^S 

Number  of  sewer  connections  tested, 12 


)/y 


New  Bedford. 

For  the  past  year  every  case  of  typhoid  fever,  diphtheria  and « 
fever  has  been  investigated,  with  the  idea  of  keeping  a  record  of  each 
and  trying  to  impress  upon  the  public  the  necessity  of  greater  c 
isolation  and  sanitation. 

The  school  which  each  child  attends  is  ascertained,  together  wi 
special  room,  and  if  several  cases  are  found  originating  at  about  th 
time  in  any  one  room,  then  that  room  is  closed  and  thoroughly  di&iQ 
and  reopened  again  at  the  judgment  of  the  board  of  health.  Thre< 
during  the  past  year  this  has  been  done,  probably  stopping  what 


jiiAred  to  be  the  begmaing  of  a  serious  epidemic  of  scarlet  fever  aod 
Itheria.  The  Suiiday-acbool  atteiidecl  by  the  sick  child  is  also  inquired 
i  and  thij  superiuteiiticnt  of  that  scliool  notified  of  the  fact  of  that 
k*B  illness,  with  the  advice  to  stop  future  attendance  of  other  children 
l^iaine  family.  Each  case  of  scarlet  fever  is  watched  until  desqua- 
Hp  has  ceased,  although  no  school  permits  are  gi%^eQ  until  after  four 
u  have  elapsed,  even  though  that  process  should  bave  apparently 
ISd  earlier. 

aring  the  year  about  550  calls  have  been    made  by  the  inspector, 
n  vessels  conriug  from  foreign  ports  boarded  by  quarantine  physi- 
none  Ciuarantined. 

Ne\vton\ 

recommendation  of  ills  Honor  the  mayor,  the  city  council,  in  June, 

ipriated  the  sum  of  one  thousand  dollars  for  the  erection  and  main- 

ice  of   a  bath-house   on   the  bank  of   Charles    River,   off   California 

i.  Ward  1.     The   committee   on  public  property  were  instructed  to 

the  building,  which,  when  completed,  was  to  be  turned  over  to  this 

to  maintain. 

general  health  of  the  city  during  1895  has  compared  favorably  with 

bus  years,  the  number  of  deaths  being  448,  a  mortality  of  16.28  per  thon- 

No  general  epidemic  has  occurred,  although  from  some  of  the  wards 

tge  number  of  contagious  cases  were  reported.     The  three  important 

pigions  diseases,  diphtheria,  scarlet  fever  and  measles ,  have  been  fires* 

B  the  city  almost  continuously  during  the  year,  but  never  in  such  num- 

to  cause  serious  alarm.     As  will  be  seen  by  the  tables,  the  number  of 

of  diphtheria  reported  to  the  board  was  greatly  in  ezceBS  of  the  pre- 

year. 

great  benefit  to  the  city  of  the  oontagiouB  wards  of  the  Newton  Hos- 
has  again  been  fully  demonstrated,  121  cases  of  contagious  disease 
ig  been  admitted.  The  board  has  always  urged,  and  in  some  cases 
led,  parents  to  send  their  sick  children  to  the  hospitaL  This  is  one 
ie  instances  when  the  prerogative  of  the  board  seems  to  antagonize 
ridtial  liberty ;  but  it  is  the  duty  of  a  boaixl  of  health  to  do  all  in  its 
Ir  to  prevent  the  spread  of  a  contagious  disease,  and,  as  by  removing  a 
person  from  a  crowded  tenement  mofe  can  be  done  toward  freeing  the 
EDunity  from  danger  than  can  be  accomplished  bj^  the  strictest  quaran- 
\  the  individual  must  yield  to  the  community. 

le  plan  of  appointing  medical  inspectors  for  each  ward  or  school  dis- 
I  on  whom  the  board  can  call  to  examine  the  children  in  a  school  or 
,  in  the  event  of  suspected  cases,  has  worked  most  satisfactorily, 
school  inspections  have  been  made,  and  a  large  number  of  children 
been  examined  at  their  own  homes  by  the  inspectors;  in  several  in- 
m  nnsuBpected  cases  of  disease  bave  been  discovered  and  reported  to 
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tlk«  boftrd,  tbus  eDabling  it  to  take  proper  precaaiioos.  Ko  m^ 
regATtl  to  the  iDterference  by  the  iospectors  frith  th«  work  of  ii 
pbyeicifin  bnB  been  reported,  and  the  board  will  cx^otiiiQe  tb«  ^HSi 
the  coming  year. 

On  Jan*  1,  1895,  tbe  bo&rd  atmouticed  Ihmt  it  wotild  fafiMi 
froe  of  charge  to  pbyiioians  who  wished  to  ufle  it  m  f^  tMI 
diphtheria.  Advantage  waa  Itn mediately  takeo  of  Itds  o§er,  lad  I 
ooutimied  to  supply  it  until  the  State  Board  of  Health  wis  ablttti 
demaods. 

The  use  of  aoti toxin  Id  the  treatment  of  diplitbena  niaj  beiti^S 
become  general  in  Newton  after  this  olf^r  made  bj  Ibe  board,  hm 
that  teveral  oases  had  been  treated  with  it,  but  thej  were  too  frvt 
any  inference  to  be  drawn  aa  to  it«  value.  Since  then  the  bond  I 
deavored  to  keep  careful  statbtica  of  the  reBulta  of  ita  me,  nod  te 
given  herewith  are  of  great  intercit.  To  abow  moat  ooneliisitdjUi 
of  antitoxtn  upon  the  death  rati;  in  dipbtberiaf  it  is  neoesi&rj  to  ei 
the  rate  in  1895  with  that  of  previoua  years*  Starting  in  183^),  ili 
that  the  death  rate  from  diphtheria  in  Newton  m  aa  follows :  — 


TCJkB. 


1890, 

1891, 
1892, 
1893, 
1894, 


The  figures  for  18^5  arc  as  follows :  — 


18S6, 


161 


15 


')x\ 


In  accordance  with  an  order  of  the  city  council,  the  board  cmmM 
subject  of  establiahing  a  steam  plant  for  the  disinfection  of  hectic 
treaaes,  etc.,  from  bouses  infected  with  contagious  disease*  A  r^ 
this  subject  was  made  early  in  tha  spring,  and  the  board  again  caB: 
tion  to  the  necessity  for  such  a  plant  in  order  to  prevent  the  spt^sii 
tag  ton  through  the  inability  of  the  board  to  properly  disinfect  sue^  ^ 

NORTHAMPTOK. 

We  hnve  no  hospital  for  contagious  diseases.  A  suitable  Ml 
one  has  been  found  in  the  rear  of  the  almshouse  property,  across tl 
safe  from  danger  of  contagion.  A  one-story  wooden  building  cob 
a  small  sum  is  needed  in  our  city. 
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North  Attleborodgh. 

s>rth  Attleborougb  bas  enjoyed  a  comparative  freedom  from  diseaBea  of 
ktagioQs  character  diiriog  the  past  year*     Any  casea  that  have  appeared 
t  been  quarantined  at  ooce,  when  the  board  has  been  notified  of  their 
ence.     In  each  eaae^  when  qaarantiDed,  there  has  been  no  spread  of 
siseaae  beyond  tbe  domicile  where  it  first  made  its  appearance.     The 
of  one  family  in  failing  to  ascertain  tbe  true  character  of  tbe  sick- 
one  of  its  members  cauaed  the  board  to  fear  that  there  might  follow 
mic  of  scarlet  fever,  since  the  child  had  been  allowed  to  mingle 
.her  children.     Fortunately,  only  one  other  case  followed  as  a  result 
hift  neglect*     The   board  feels  called   upon  to  once  more  demand  of 
at6  that  they  should  consult  some  competent  authority  in  case  of  any 
ioious  sickness^  especially  among  children. 


Provikcetowk. 

le  inspectors  of  the  board  of  health  have  visited  about  eight  hundred 

y  and  in  nearly  all  found  marked  improvement  in  condition  over  last 

^.     We  have  also  visited  the  schools,  and  found  the  temperature  quite 

I,  bat  the  system  of  ventilation  very  poor  indeed,  and  would  recom- 

id  that  it  be  improved  in  some  way  during  the  coming  year. 

r*be  vaccination  law  has  been  thoroughly  enforced  in  our  schools,  with 

^  result  that  over  four  hundred  children  have  been  vaccinated  ;  each  of 

le^  together  with  all  those  who  had  been  previously  vaccinated,  was 

ted  with  a  certificate  to  be  given  to  the  superintendent,  that  a  thorough 

oomplete  record  may  be  kept  of  the  same* 


QUTNCT, 

of  the  earliest  matters  to  receive  the  attention  of  the  board  was  the 
,nce  of  improving  the  scavenger  system  of  the  city.  Complaints  by 
^ens  and  the  personal  knowledge  of  the  workings  of  the  old  system  led 
board  to  consider  the  desirability  of  adopting  a  more  cleanly  and 
ponsible  system  than  had  previously  prevailed-  Testimonials  and  visits 
eighboriug  cities  where  the  contemplated  system  was  in  practical  work* 
order  led  the   board  to   adopt  the  Odorless   Excavating  Company's 


Salkh. 

two  cases  this  year  it  has  been  necessary  to  close  schools  until  a  com- 
'0  dtstureclion  could  be  had,  and  books,  pencils,  etc*,  likely  to  spread 
infection,  destroyed.  J8a*Httle  did  some  persons  realize  the  importance 
ibas  protecting  the  children,  that  some  adverse  criticism  followed  because 

loss  of  the  value  of  th'       iks,  which,  however,  was  quite  inconsiderable. 


b 
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Tbe  board  has  encouraged  io  ^very  practicable  wa?  tbe  ^mf^'t 
remedy,  aotitoxiuH,  &n6  with  very  grsitifymg  resuiu.  Tbe  ks^i 
disease,  in  oisee  wber«  thb  n;medy  was  used,  liata  beeii  mudmM 
in  some  cases  lives  have  been  staved  wiiieb  id  all  ptx>btliiij^ fii 
been  lost  under  any  other  treatrntfot.  Of  tlie  four  fa 
treated  in  this  way  and  two  were  not. 


60]I£RTILLK. 

Nnmber  of  nulaaQO^  abaunl,  *        .         ,         .        , 

K umber  cif  iiutsancsts  referred  to  boaird  of  IS^,   • 
Number  of  Dumatices  catDpbbcd  of,     .        .         *        , 
Numbf^r  i>f  oomplaitits  (umny  eoTftriDg  more  thsui  one  tiisbftde^K 
Number  of  notices  roailed,      *        ,        *         _         <        .       ,      . 
Number  of  notices  sen  ed  by  eoji&UibltfS^        ,         ,        *       * 

In  addition  to  the  above,  many  Quienuoes  bare  be^absMK 
notice  from  tbe  agent  wttbout  action  by  the  board,  and  of  wtidi  s* 
has  been  made* 

Six  cases  of  gtauders  have  occurred  dnriog  tbe  year.  Flraofti 
was  taken  in  every  oiise,  and  the  hor&ea  have  been  ktUed* 

Tadston, 

The  board  has  advocated  tbe  isolation  of  suspected  cases  of  ^^^ 
espeeially  where  there  are   two  or  more  children  in  tbe  f&taflytf 
without  wailing  for  a  full  development  of  the  disease. 

Early  in  tbe  year  tbe  board  of  health  invited  the  eo-opeT»lJ»' 
acbocl  teachers  to  aid  in  preserving  the  public  bealtb,  Tothbeii^r 
postal  cards  directed  to  the  board  of  health  were  distributed  loescii;^ 
whereon  they  were  to  indicate  the  absence  of  any  pupil  with  bcs|»3^ 
ness.  Upon  receipt  of  the  card  the  phyatcian  of  tbe  boaitl  ^ 
scholar*  A  large  number  of  cases  so  indicated  have  been  esanii^^ 
while  a  large  majority  of  cases  found  were  of  tbe  kind  inddaUKfl 
hood,  suspicious  eases  of  coutagious  disease  have  been  foQo^i  ^* 
iaoiated  aud  children  in  tbe  house  kept  from  scbooL 


I 


Wakefield, 

Rcgtrlations  for  the  inspection  and  testing  of  plumbing  i(0k^ 
and  have  been  enforced.  The  result  has  been  highly  safftliM 
quality  of  the  work  done  being  so  much  improved  as  to  far  out»^ 
additioual  cost  to  the  town  of  having  the  inspections  i^i^^.  "^'^ 
impress  upon  the  town  the  absolute  nece8iitj^%f  some  sewerages.^ 
the  very  immediate  future,  as  there  are  in  certain  portions  of  tis 
nuisances  that  cannot  be  entirely  abated  unc       >re8ent  conditions. 
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fft  Waltham* 

*-'^  careful  precaations  taken  iti  regard  to  auspicious  throat  cases  have 

-' observed  tbroyghout  the  jear*     Cultures  have  been  taken  from  all 

■'sionB  casi^a,  at  the  requeet  of  tlie  physician  in  charge,  and  quite  a 

er  of  cases  that  would  have  passed  as  non^contagioud  were  proved 

gioud  and  properly  isolated. 

ease  of  diphtheria  has  been  let  out  of  quarantine  until  a  bacteriological 

t  the  throat  lias  proved  the  absence  of  the  diphtheria  bacillus.     During 

3mr  605  cultures  have  been  taken,  and  the  result  of  the  bacteriological 

i  nHtioD  communicated  to  the  physician  in  charge*     The  bacteriological 

^fctory  of  the  Waltham  Hospital  has  ooq tinned  to  serve  the  city  by  freely 

cm  mmlating  the  board  of  health.     There  were  115  cases  of  diphtheria 

^^  the  year,  with  3  deaths,  giving  a  %^ery  low  mortality  rate,  which 

nlcable  result  was  evideutly  due  to  the  beneficial  action  of  antitoxin, 

a^lso  to  the  many  mild  cases  which  might  have  passed  unnoticed  but 

it^  bacteriological  test. 

"fthe  beginning  of  the  present  year  this  board  notified  the  physicians  of 
am  that  free  examinations  of  sputum  for  the  bacilli  of  tuberculosis 
be  made  by  the  physician  of  the  boartL     As  a  result  r>2  specimens 
itum  were  sent  to  the  board,  and  a  careful  microscopic  examination 
The  board  also  offered  to  disinfect  after  the  death  or  rewioval  of 
^)f  ctmsumption,  when  requested  to  do  so  by  the  physician  in  charge 
family. 

one,  1895,  a  somewhat  different  process  of  disinfection  of  rooms  and 

.^ire  was  begun.     Reliance  is  no  longer  placed  in  fumigation,  but  in 

ost  painstaking  cleansing  of  every  part  of  the  room  and  furniture. 

r  cent,  sohition  of  carbolic  acid  is  used  as  a  germicide*     The  city  is 

oit  ueetl  of  a  disinfecting  station,  where  clothing  and  bedding  can  be 

^BCted  by  dry  or  superheated  steam. 


Watertown, 

the  first  time  the  care  of  all  sanitary  matters,  which  includes  the 

—  B^onse,  was  assumed  by  the  l>oard  of  health.     It  was  thought  wise  in 

^^c*.  an  age  me  at  of  the  bath-house  to  reserve  it  two  afternoons  a  week  for 

^^ae  of  women*     For  that  purpose  a  woman  was  appointed  to  take 

"^S^«  of  the  bath-house  during  those  afternoons.     The  plan  has  worked 

^nd  will  be  coDtiuued. 

^-^  ring  the  year  the  connection  of  all  available  premises  with  the  com- 

^     ^ewer  has  progressed  very  favorably.     At  every  meeting  of  the  board 

H^^th  a  number  of  premises  have  been  ordered  to  be  connected  with  the 

^V^Tf  and  almost  uniformly  the  requests  of  the  board  have  been  complied 
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Westfiki^d, 
Odc  himdlrcd  and  eiglity-nine  nuisances   have  been 

year.     Fifteon  wat4?r-do&ets  so  located   iLa  to  be  oonsidered  i 

been  ordered  connected  with  the  sewer- 

W**  feel  that  thi^  time  haa  fnUy  come  when  responsible  per 

employed  to  remove  garbage  from  tbe  streets  and  yardi  ftt  k 

a  week  during  the  warm  fte&son. 

The  use  of  antitosdn  both  as  a  ciire  aod  preTentive  of ' 

come  Into  prommeDce  and  coosiderable  use.      We  hare  beeni 

for  a  supply  from  the  State  Board  of  Heattli  th rough  the  ettj  ( 

m  all  necessary  caeee  it  can  be  used.     Five  patients  hare  bee 

it  during  the  year^  with  the  following  results :   2  oases  meml 

(diphtheritic) ,  1  recovery  ;  1  case  diphtheria,  recovery ;  2  t 

ventlve,  succeisfuL 

Whitman, 

During  the  past  year  seven ty*three  complain  td  were  entered 
to,  thirtv-sis  quarantine  cards  posted,  and  many  other  caIJa  m$ 
investigated  where  no  complaints  ha%*e  been  made. 

The  row  of  dwelling-houses  on  Park  Avenue,  back  of  wbicb 
Pond,  were  nearly  all  found  to  be  emptying  their  Bink  wasM 
directly  into  the  pond.  Such  a  condition  is  in  direct  oppoeitio 
of  the  State  aa  well  aa  public  safety,  hence  the  nuiaanee  wasi 

WOBUBN- 

The  use  of  antitoscin  was  introduced  and  supplied  free  ( 
phyeiciani  who  wished  to  use  it  in  their  practice.  Its  use  baa 
eral  in  Woburn,  and  the  results  are  very  satisfactory  to  the  b* 
is  no  doubt  in  the  minds  of  the  members  of  the  board  of  lit 
timely  u§e  has  pre%*ented  an  alarming  death  rate  from  diphthj^r 
during  the  last  four  months  of  the  year. 

WORCKSTER. 

Number  of  complaints  for  the  year  ending  Dee.  31 »  1895, ' 
Nearly  seven   hundred  cultures  have  been  examined  dur 
showing  how  largely  physicians  have  availed  themselves  of  ll 
department. 

Tbe  city  council  selected  and  purchased  a  lot  for  an  isokti 
The  office  of  the  board  is  now  open  every  day  in  the  p 
Sundays  and  holidays  are  between  12  and  1  r.M.  It  was  fc 
to  make  this  addition  to  the  office  hours  in  order  that  the  unilt 
be  subjected  to  no  delay  in  procuring  burial  permits,  and  al 
tubes  for  diphtheria  might  be  provided  for  and  received  from 
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following  group  of  figures  presents  the  general  death  rate  per 
and  the  combined  death  rate  per  10,000,  from  scarlet  fever, 
3ria  and  croup,  typhoid  fever,  cholera  infantum  and  con- 
on,  in  a  group  of  contiguous  towns  lying  mostly  in  the 
olitan  district,  and  for  a  period  of  four  years,  1891-94.  None 
Qumber  had  a  general  death  rate  of  more  than  20  per  1,000, 
)  mean  annual  death  rate  of  the  group  was  17.1  per  1,000  of 
imated  living  population. 


Four  Tears  {1891-94). 


Q«nenl 

Death  R«U 

per  1,000. 

Death  Kate 

fromlnfecttoDS 

Diseases. 

»•••••••••• 

15.9 

2.7 

n, 

U.8 

3.4 

15.1 

8.6 

1(1 

16.7 

8.8 

17.1 

3.8 

eading,   .        .  .              

19.0 

4.1 

19.8 

4.2 

»      •         .......         .        . 

19.6 

4.6 

d 

17.1 

5.9 

.n  rate  for  the  district, 

17.1 

3.8 
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Ktimbera  of ,  In  Merrimack  River  wMer  at  Lawrence,  Apfilied  to  i 

mental  flltcrrs  ...»«.  •  .         ,     M$^Ul 

numbers  of,  in  Lawience  city  water  supplj 

Numbcm  of,  In  Lawrence  aewa^e    .        .   - 

Nnmbera  of,  In  Pramlngti&m  sewage 

l^uinbers  of,  In  Marlborongb  sewage 

Nuralierp  of  ^  In  Worcester  State  Lunatic  HospiUU  sewage 
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Btjr  flaody  Pond.  Pembroke,  examination  of  water  of 
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Births  and  birth  rates,  1885-94 

By  sexe»,  1S9I-94     , 

By  months,  1S94 

By  counties,  1891-94 

lllef^ftLmate,  l$!>l-{>4 

PluriiU  1891-94. 

Siill-birth.H 
Blackstone,  health  of 
Blackstone  River,  examination  of 

AtMillbury 

At  Millville 

At  Uxbridge      . 

Above  Worcester  Sewage  Purification  Works 

Below  Worcester  Sewage  Purification  Works 
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BrookSlncT  eonfliimptlon  of  WAter  In 

ItejiUh  of .        ,         p        ,        .        ,         . 

Water  j*upply  of,  eicAmlimtlon  of    . 
Charli^*  Hl%^«r,  oppo«tie  llSlor  guliory  at  W^irt  Kajebarj 
Brook *»  Poad»  Spt?ijcer»  «xAltilliaUoti  of  walef  of  - 
Brswn'si  Pottii.  Peiibody»  i^EAMlaatloii  of  water  of 
BticiciniiHt4»r  I'ond,  Declhfini,  cxamiUfttSon  of  wat«r  of 
Btill  BriiM>k,  Ipt!twteitt  eitamlDKilan  of  ivater  of 
Butti^n  In^pettloti  of      ,        ,        -        •        . 


CiMly  I'oiid,  Groioii,  examloiUoQ  of  w«,t«r  of 
CaiMbplU(;<?p  cousumpUoii  of  water  la     .        * 

ni^Uh  of  .......        . 

Walter  supply  of,  estamlnatlon  of    . 

llelglitu  rjf  MraU*r  In  pond  aad  reserrotr  ♦  , 
Cancer,  mortiillt)'  from  .*,*.* 
Canton,  consnroptio!]  of  wat«f  In  *        p        .        , 

fteulLh  of «        .        < 
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Pol  lotion  of 
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Cheose,  Inspection  of 
Chelsea,  eoopuraptton  of  water  Id  (se^  Boiton,  Mystle  Worka) 

Water  supply  of  (see  Boston,  Mystic  Works) 
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Ptirlflcation  of  s«ewage  by  experimental  filters  at  Lawrence 
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Cht*»ter,  water  snpplj  of »  examination  of 
Chkopee,  health  of 

MUkof 

Water  snpply  of*  examination  of    , 
Cholera  Infaiitym,  mortality  from 
Cities  and  towns,  advised  with  regard  to  water  sop  ply  and  sewerage 

Consumption  of  water  In 

Date  of  construction  of  water  works  in 

Number  of,  having  pnlillc  water  snppUes 

Sewaije  purification  of     . 
Clinton,  health  of    .         .        ,         .        .         . 

Water  supply  of,  examination  of    . 
Clovei*,  In^^peelion  of      ,        .        .        .        , 
Cochltiiate  Lake  (Boston  Water  Works),  ©lamlnatioti  of  ^f^fiter  of 
CoUee,  Inspection  of        -.-...  *  -  . 
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Pe&ths  and  deatb  rates  —  Conduded, 

FroiD  ten  promioent  cmuees  (table)  ,         *  * 

StallsticB  of  certain  causes  of  daatb,  1^75-94  (table) 
Dedhiuu,  con^unoptlou  of  water  in         ,        ,        « 

Buc)ona5iar  Panci,  examlnAiloa  of  waier  of  • 

Health  of  .,,,-.. 

Water  supply  of,  examlmiyoa  of    . 
Peerdeld  Rirer,  ejcainlnatton  ot     * 
Dlftrrhceal  dlseaaed«  we^ltly  summarj  of  deaths    * 
Blghton  and  Someniet^  advke  of  Board  tu  reLaUon  to  water  nappl^ 

Examliiatloti  of  water  wllh  reference  to  proposed  water  fnplilj 
Dlke'es  Brook  storage  r^servoir^  Gloucester,  examination  of  waUtt  d 
Blftgle  Brook  Beserrotr,  CMcopee,  examlaalloii  of  w%tcr  of 
Dlpbtheria,  UBe  of  an  tl  toxin  Ib       ,        «        «        ,        «        . 
Dlphthttria  and  croup*  mortaUty  from    ,        ,        *        -        *       * 

Weekly  summary  of  deattia     *,.*••* 

Btiported  eases  of     »        «        *        .        «        ,        ,        .       * 
Disposal  of  waate  ]lquor!i  from  industrial  works  .        .        .       . 
Doaoe  Fond,  Nortb  BrookOeld,  exumlnatlon  of  water  of     » 
Dorotliy  Brook*  Mlllvtlle,  examination  of  water  of      ,        .       , 
Dow'a  Brook,  Ipswicki,  examtnattoti  of  water  of  * 
Dow'e»  Brook  storage  reaerroir,  Ipswlcli.  eximloaUon  of  water  of 
Dru^,  liitfj^ectton  of       •..*«..,       • 

AdulU;ratlon  of        .         .        ,        .        .        ,        »        .       « 
Dry  Brook,  Adams  and  Cheshire^  examitiattoQ  of  wmter  of  , 
Dug  Pond,  N&llck,  examination  of  water  of  •        .        •       » 


East  Brldgi^  water,  consumption  of  water  In  (see  Bridge  water)   . 
Easlhampton,  water  supply  of,  exanilnatloD  of     *        .        .        . 
East  Meadow  Elver,  HaverhlU,  examlnatlan  of  water  of 
Eaatou,  consumption  of  water  lu    ......        . 

Eastou,   Korth  Easton  Village  District,  water  supply  of,  examli^i!^ 

of    ,        .        ,        . 

Ed|;artowii,  advice  of  Board  tu  relation  to  water  supply 

ExamlnatloQ  of  water  with  reference  to  proposed  water  sopplj 
Elder's  Pond,  Lakevlllc,  examination  of  water  of  >         .        . 

Erysipelas,  mortality  from      «.««.... 

Weekly  nummary  of  deaths     .        .         .        .         ,         .         . 
Essex.  Chebttcco  Lake,  examination  of  water  of   ,         .         ,         ,       .     < 
Evertlt,  co«!*umption  of  water  In  (see  Boston,  Mysiic  Works)    . 

rieallh  of  ..,*.-•.         .         ,         ,       ,     . 

Water  supply  of,  examination  of  (see  Boston,  Mystic  Works) 

ExamUmtloH  of  rivers -         ,         •         .       , 

Examination  of  water  supplies        .        .         »        •         .  ^         ,        « 

Ex  A  01  Id  at  Ions  of  water  made  during  1895      .        -         ,         ,         ,        . 
Exhibit  of  tbo  Board  at  the  Atlanta  (Ga,)  Exposltioa  <  .         .        , 

Expentlkures  ,•,,,..-         ^  .         ^        . 

Experiments  upon  the  purification  of  sewage  by  flltrattoti  «t  the  Lawftnf 

Experiment  Station        *         .         .        .  ,  ,         .        . 

Experiments  upon  the  purification  of  water  bj  flltratloti  at  the  La^l^ 
Ivse  perl  men t  Station        .        .        *        .         .         .        ,       . 
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consumption  of  water  In 419 
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ipply  of,  examination  of 156 
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French  Uhet,  riAffiltiAttoti  of 

tltfttlvi?  dt^tiirruloallofi  ot  bucterlit  Is 
FuUtng  Mltl  Pond,  Hltigtmm,  rjcnmlimtlon  af  i 
Fiifuacti  fouil,  linxikfluUSt  txamlaatloii  of  irsl 

Oftrdnart  cnnAtuiiptloti  eif  water  Id  >        ,        ryj 

n«mith  or m^ 

Sewie«  dUpoetiil  al  ,        ,        .        •         T 

WAt#r  iflpply  of,  csxiunlntilon  ^f     . 
Ofttieft  Pood,  BerllD,  «£AmlziatloQ  of  vriitor  af 
Oontral  report        ..,.«« 
dinger,  Initpcctloii  of      ...       *       . 
Glen  t^wltt  Poudi  Lynru  esamlnallon  of  wat«r 
Gloucester,  conBumptlou  of  water  lu 

Hralth  of  ««.*..        . 

Wjit<?r  j^upply  of,  extmlnatlon  of    - 
Ailvlc<?  tif  Board    *         *         »        *         , 
OolvPSinAnn,  Prof,  C«  A.,  r«port  on  milk  of  we^ 
Qr&floii«  eoti§iiiiipt1oii  of  wfticr  In . 

Wnier  *iuppb"  ^f*  uxamtiiaUoii  of    . 
Qvpa%  Vond,  Kmido^ph  nntl  Bmlutrc^,  e^camliiaU 
Great  l*oiid,  W>jmotitti,  exAintDjitloii  of  water  i 
Great  Qiilttacaji  Pond,  LakeviUi!^  ex&ml nation  oj 
Greenfield,  milk  of  * 

Watt^r  jiiipply  of       . 
Advict'  of  l^oard    ,        .        ,       *        , 
Green  Pond,  Montai^uei  examination  of  water  oJ 
Qret.'n  FtiveFt  Ci>IiasH«tt  examinatfou  of  water  of 
Orotou.  advice  of  Hoard  In  relation  to  vrater  sa| 

Examination  ol  water  wllh  reference  to  pro 

Haggett*»  Pood,  Andover,  examination  of  water 
litttfii'ld,  advice  of  Board  in  rtilatloti  to  water  su 

Exnmlnaiton  of  water  with  reference  to  pro] 
HavephlU,  bi/alth  of 

Water  »u  pi>ly  of,  examination  of     * 
Art  vice  of  Bonrd    .        .        .        .        , 

Examination  of  Merrimack  River    . 
Haynes  Re nervoir,  Leiimiristeri  examlnatton  of  % 
Head,  i^ffect  of  U>?*s  (if,  upon  bacterial  pnrlficatlo 

LoHS  of,  dally  resnJls        ,         ,         .         . 
Healll]  of  towns       .....* 
Huart  diseases,  mortality  from 
Heights  of  watf  r  tu  ponds  and  reaervoira : 

Boston  Wnter  Works,  lakes*  and  storage  resi 

BriKktoti,  Salisbury  Brook  storage  reservoli 

Camlirld^Ct  pond  and  reservoir 

Ilud!*on.  Gates  Pond  (Berlin)  , 

Lynn  and  Saugus,  ponds  and  storage  reserrc 
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'  in  ponds  and  reservoirs —  Concluded, 
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Pond 243 

d,  Acnslinet  Reservoir  and  Little  Quittacas  Pond        .        .  248 

iiclvniaster  Pond  (Dedhani) 268 

*a^e  reservoir 286 

leverly,  Weniiam  Lake 296 

Liullow  Uescrvoir 806 

Leice.ster  and  Holden  storage  reservoirs      ....  35fr 

ill,  water  supply  of,  examination  of 171 

istrict,  Iliiisiialc,  water  supply  of,  examination  of       .        .  174 

V^jiltlmm,  examination  of  water  of 134 

imption  of  water  in  (see  Randolph) 420 

y  of  (see  also  Randolph) 176 
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1  of  wat«r  from  Quinepoxet  River 404 

mption  of  water  in 420 

y  of,  examinjition  of 176 

iancsborough,  examination  of  water  of       .        .        .        .  278 

of 772 
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ly  of,  examination  of 177 

the  Board 29 

)n  of 678 

Kami  nation  of,  at  Adams 82 

town 396 

umption  of  water  in 420 

>nrn,  examination  of  water  of 345 

r,  examination  of,  at  New  Lenox 397 

upply  of,  examination  of 181 

vater  in  Gates  Pond,  Berlin 182 

>ly  of  (see  Hingham) 188 

umptiou  of  water  in 420 

772 

klilton,  water  supply  of,  examination  of      ...        .  188 

IS.     (See  Births  ) 

Concord  and  Sudbury  rivers xxxix 

opkinton 98 

ses ix 

Ix 

er X 

er xlv 

n XV 

of xxlii 

sorted  to  the  Board,  1895 722 

»d  and  drugs.     (See  Food  and  Drug  Inspection.) 

[1  interstate  vital  statistics II 

3f 772 

y  of,  examination  of     .        .        .                ....  187 


794 


INDEX. 


KeooKii  Iiftkr«  HftverhtU,  ^leaintntitlaii  ot  wflt«r  of 
KlinbuU'f^  Pond,  Ame^hKr;*  es&xtit0]itUm  of  w^ier  of 
Kluicsttm,  ^vater  wupply  of,  «drlec  of  Hoard  » 
Kxamlnatloti  of         .        .        .        ,         « 
Ki4nt?y  dlsuasei*,  mort&Uty  fr«m  ... 
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X^rdt  tnfipv^rtlot]  of         .        ^        .        .        «         «         «         *        • 
Li%vr^t)re  ExpeHmeiil  BUilottr  <!ei&l1i*(l  ic«eaiitil  »f  work  al«  Is  Ildl 
'littirrenee  diy  filter,  oi^i^tttiaii  af,  wtib  tables  of  dailj  r«siilt«    * 
I^wrmi^,  coftfinini'itloTi  of  wmi^r  in 

WHU^r  mippiy  of,  eiftmhmtlon  of    ^        ,        »        «        .       « 

^I err fiiJ tick  lilver  &i,  i^xamtnailciii  of  wiler  of     «       I9S,  400^  HC^JP 

Flow  of  MerrtmBck  KKcr    .,.,.,. 

Ltiicl  poltoOEiini;        .**.,.         ^        «,       . 

Ltc,  liealth  of  ,        •        ,        .        4        *        ,         ,         ♦       . 

Lelr^Aier,  wSLinr  supply  of,  cncamlnaUon  of  .        .        .        •       « 

A«3vlc^  of  Board       *        *        .        *        ,        ♦         •        .       • 

Lt^ndx,  wvdvT  supply  of ,.        .       . 

LeoEiiiniiC<*r.  wnter  supply  of,  ^xiimlnattoii  of        ,         *        .       . 

Advk'e  of  Board       ,,...-         .         ,        ,       * 
[4;jEia^toti,  cuutiunupUouof  wai«r  io     .       .        *        ... 

Health  of 

Water  «iipply  of,  *-xanilnaUoQ  of 

Lily  Pontic  CciUiU'**«?t.  examUiittlofi  of  walt»r  of      *        *        .       . 
!4ly  Fonil,  Kdgnriowtt,  eJcmultiaUon  of  wnXer  of  ,        .        .       »      . 
Llfiroln,  water  sti] If ily  of  (see  Concord)         .        -        ,        ,       .      , 
Littlt?  i'hiidiiiy  Psnul,  WestlHifoii^h,  esamlnattoD  of  water  of     . 
Little  QiiittRca^i  Pond,  Lakcvllle,  *^xatQloiitton  of  water  of  ,       . 
Little  South  Pond,  Plymoiitb,  examination  of  water  of 
Local  tMiard!4  of  health    ..,....«, 

Act  provid  log  for  election  of . 

Local  ootftflnccfl 

Lotiglmni  llrook  Reijicrvoir,  Salem  and  Boverlyi  examination  ofwttff  ctf 
Lont; mimi low »  consumption  of  WHt<!r  in  ,        .         .         ,        * 

Water  supply  of .         ,         • 

Lofiff  Pond,  Lakevtlle,  examination  of  water  of    ,         .         ,        , 
LovvHL  con»4uniptlon  ofwater  In   ..,..,. 

Ili'alih  of ... 

Wtiter  s^upply  of,  eramlnatloa  of    ..*... 

Advico  of  Board .         ,        , 

Mi^rrlniack  Kiver,  examination  of  water  of . 
Lower  Sandra  l^i^sers  olr,  Wewthoroogh,  examination  of  water  of 
Liiilfiju'.  vvalrr  stJi^nlv  Jtf  !>*'**  SfvHiiirfit'ld)      ■  -  ,  ^  , 

Luiimw   i\cst;r>uir,  opi  iugiici(.i,  cAuiiiiiiakiuu  ul  WSt^r  of 

Lulu  Brook,  Plttsfleld,  examination  of  water  of    .         .  ... 

Lungf  diseases,  acute,  weekly  summary  of  deaths 

Lynde  Brook  storage  reservoir,  Worcester,  examination  of  water  of . 

Lynn,  health  of        ..........       . 

Lynn  and  Saujrus,  consumption  of  water  in  .         .  .  ... 

Water  supply  of,  examination  of     .         .         .  .  .         ^ 

Heights  of  water  in  ponds  and  storage  reservoirs  . 
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isumption  of  water  in 420 

er  Supply  District,  Mansfield,  water  supply  of,  examination 

221 

1th  laws xxvl 

uspectlon  of 646,  674 

inspection  of 646,  674 

onsumption  of  water  in 420 

^ply  of,  examination  of 221 

consumption  of  water  In 420 

776 

isposalnt 624 
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)ply  of,  examination  of 222 
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s,  1894 Iv 

,  Gro ton,  examination  of  water  of 166 

i,  vital  statistics  of,  1894 xlix 

mination  of  Neponset  River  at 411 

Ittstleld,  examination  of  water  of 279 

jumption  of  water  in 420 

)ply  of,  examination  of 225 

ality  from Ixiv,  Ixvl 

iinmary  of  deaths 720 

cases  of 726,  726 

Qination  of  water  from  a  spring 226 

isposal  at 632 

10  Asylum,  water  supply  of,  examination  of   ....  227 

t!i  of 776 

)ply  of,  examination  of  (see  also  Maiden,  Medford  and^Mel- 

[ ) '       .  227 

lins  beneath  sewers,  examination  of  water  of         .        .        .  229 

(•  Pond,  Westminster,  examination  of  water  of      .        .        .  164 

iners,  returns  of Ixviil 

nination  of  water  trom  test  wells  and  spring  ....  229 

Ties  River 230 
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Wftter  wupi^lj  af*  ^jcntnlniitloti  of  (s&e  alio  MAtden,  Madfd^  lod  Mij' 
torn} 
U^nlmmk  HtvtT,  ciaEotualluti  of  (n^  bUq  Lft%^r«iioe  mnil  LoiPiQ}    .    - 
AtLawmidiJ f3lt,  191.  iO0»Kli:i 

At  LqivcU I 

A  V  emjjp  weekly  itow  of 

VUtvf  of.  ttt  Lawrence 

At  HAVerbm ,  ,         .        .       .        , 

MettiijilH  t>inploycd  for  ttte  qiiantlt  ii  ^^    i^  >  n  iitiailon  of  b«et«ff»ia 

aud  Wtti«»f»     *        .        >        ,        .        *        ,        .       » 
JUi*Umi?»<  coDjtumption  af  water  l^         ...... 

\Vat<^r  Kupplj  of  I  exAmloiitton  of 

Mkli  Hi' borough  I  c^iiiBuiDpiluy  of  wut^r  i» 

MlcMlebariiugh  Ftre  District,  Mtddleborotigii,  water  Mitp^f  &f, 

tlon  of    .,*...        *         .        -       .       - 
Hi«Sd1etoM,  (M>iitiymptloa  of  water  Lu  (««e  DaKiir«r«) 
Ifilfunl^  cons^iunptlon  ofwator  In  *        <        *        >        . 

Wfttpr  Piipplj  of       •        «...         .         ♦         * 

EiEmlnattau  of  Charles  Rtvor  at 

Mtlk; 

Ai)(]lt<^rated      ..*.....< 

Inspection  of ,        .        .       . 

Frotn  cUlttft,  660;  from  towiift,  6«l  t  from  «ti«p€ct«d  prodociia*^ 

Tubk  showings  quail ly  of,  by  uiotittia     ^ 

MUk,  coodonsed,  inspection  of      .        .        .        ,        .        ♦       .      , 
MiUtMirVt  p^iUutioD  of  Blarkstoiie  Rlirer  at,  advice  of  Hoard 

Kxnmluiitlon  of  Blackatone  Elver  at        .        *        «        .       .      * 

Wilier  supply  of        ,,.,,..,,*     ' 
MUlnr*tt  Falla,  Montague,  advice  of  Board  ia  relation  to  ^ai«f  supjal; 

Exairiftmtfon  of  water  witti  refc^renca  to  proposed  wmter  sapplj  - 
Ml  11  ham  Brook,  Marlborough,  examloatloD  of  water  of        .        *      * 
Mlllhain  Hrtxik  sitoniKe  reservoir,  Marlborough,  examination  of  wBler^f 
MliiiH,  water  supply  of,  examination  of         .        .         ,         , 
Mlllvllle,  examination  of  Blacki^tone  Itlver  at       ^        .        .        . 
Milton,  consiimptlou  of  water  In   -        -        .        .         ,         .        .       * 
Molasses,  lui^pection  of  ........ 

Monson,  water  supply  of        .        ,        .        * 

Mootfl^uet  consnump tlon  of  water  hi       ...         .  _         .       . 

Examination  of  water  with  reference  to  proposed  water  supplies 
Monta^sue,  Village,  advice  of  Board  in  relation  to  water  snpply  , 
MoutHi^Lie,  Miller's  Falls,  advice  of  Board  In  relation  to  water  supply 
Montague,  Turner's  Falls  Fire  District,  water  supply  of,  examinatloB  of 
Morse  Reservoir,  Leominster,  examination  of  water  of  .         .        . 

Mortality  reports : 

Statistics  of  disease  and  mortality 

Summary  of  weekly  reports  of  cities  and  towns      .... 

Total  deaths 

Deaths  of  children  under  five  years 


Acute  lung  diseases  . 
Consumption     . 
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►orts  —  Concluded. 

il  diseases 7«21 

ia  and  croup 719 

720 

ever 720 

fever 719 

i«;-coup:h,  malarial  fever,  erysipelas  and  puerperal  fever  .        .  721 

k  Ueservoir,  Chicopee,  ezamination  of  water  of       .        .        .  137 

Brook,  Difi^h ton,  examination  of  water  of        ....  147 

•er  at  Uxbridge,  examination  of 390,  891 

3  Lake,  Rutland,  examination  of  water  of          ....  292 

pectionof 673 

(Boston  Water  Works),  examination  of  water  of    .        .        .  117 

tumption  of  water  in  (see  Swampscott) 420 

ipply  of  (see  Swampscott) 237 

onsumptlon  of  water  in 420 

ipply  of,  examination  of 238 

r,  examination  of 402 

rancli  below  Fitchburg 402 

rancli  above  Lancaster 403 

T  Hiver  at  Sterling: 405 

m 1()(> 

?et  River  in  Holden 404 

ranch  above  Clinton 406 

ranch  above  Lancaster 407 

nniption  of  water  in 420 

ippIy  of,  examination  of 241 

of  water  in  Dujj:  Pond 243 

nsumptlon  of  water  in 420 

ipply  of,  examination  of 243 

ado \vs,  sanitary  condition  of xxviil 

•«T,  examination  of 408 

ood 410 

ydo  Park 410 

Park 186 

ipan 411 

I,  consumption  of  water  in 420 

f 776 

ipply  of,  examination  of 244 

of  water  in  Acushnet  Reservoir  and  Little  Quittacas  Pond        .  248 

t,  consumption  of  water  in 420 

Ipply  of,  examination  of 249 

examination  of  Housatonic  River  at 397 

sumption  of  water  in 420 

f 777 

Ipply  of,  examination  of 250 

(ler-drain  beneath  Laundry  Brook  valley  sewer,  examination 

'  water  of 254 

ier-draln,  Cheesecake  Brook  division,  examination  of  water  of  253 

dcr-drain,  Hyde  Brook  division,  examination  of  water  of         .  253 


Kevriou  Reserrolr*  Atbol,  cjcunLnjiUoii  of  wtttar  of 
Hltri0ciitlou,  eWect  of  wlnl^r  yvmXhUf  upon  »         .         « 
N1irf>gen»  ttorngti  of»  lu  Humd  of  eipedmeiitid  sewm^ 

Korih  Adam^,  milk:  of 

Wjiter  supply  of,  exatuliiaUoti  of 
Korlbamptoti,  heolih  of  . 

MUkor     ..... 

Wftter  supply  of*  extmlt]»Uoii  of 
North  A  Ilk  borough*  coit«ii(tiptloa  of  wftt«f  lu 

Healtb  of 

Water  »upp1y  of,  exaiiilnaUon  of    . 
Northborougb,  water  supply  of,  exanilnfttioii  of 
Korthborou;^!],  Lake  Chftuucy,  pollutton  of.  advice  of  Bovtl 
North  Brook  Held,  cousumpttou  of  wnter  la 

Wilier  supply  of,  e^canilufttlou  of    . 
Nortb  EftDtoii  Village  District,  Eujstoa*  water  supply  of,  exmiol: 
North  Fond»  OrADgev  eiamluailon  of  water  of 
North  Watuppa  Lake.  Fall  Elvur,  cxauiluatlon  of  wacor  of 
Korton,  examtaattoti  of  wator  from  a  tributary  of  Wadlag 
Nor  wood,  con«umpUou  of  water  Iti        .        .        < 

Water  supply  of,  examluatloii  of    ^ 

Heights  of  wat4ir  la  Buckma^ter  Pond    - 

ExamLnatloa  of  Kepou!§c!t  Hlvcr  at  . 
Notch  Brook.  North  Adauis,  examluatlou  of  water  of 
Notltleatlou  of  tufectlouH  dlseasea  .... 
Nutmi^gs,  Inspection  of  ,,.... 
Nutting's  Foud,  BlUerlca,  examtDatlon  of  water  of 


RSrer 


or 


Offensive  trades       ....... 

01lv(3  oSK  inspection  of 

Oran^o,  consumption  of  water  in  . 

Water  supply  of^  exaiDlnatiOD  of     . 
Orr*^^  Pond,  Attleborough,  exaral nation  of  water  of 
(Mj4ood  Brooki  In  Wendi^ll  and  Montague,  exaiulnation  of  water  of 
Oxygen,  dissolved*  in  Merrimiick  River  water  and  e fluents  from  eii 
mental  water  filters  at  Law^rence  .        ,         .         ,         , 

Palmer  Fire  Dlf^trlet,  Palmer,  water  supply  of »  examinatlan  of    . 
Fax  ton,  advice  of  Board  In  relation  to  water  supply  of 

Ex  inn  I  nation  of  water  with  reference  to  propo^d  water  supply 
Peabcidy,  consumption  of  wat«r  in ,         *        .        .         , 

Wuter  f^upply  of,  ex^fiilnallou  of     , 
Penbndy  ami  Salem,  sevvuge  i1!*^posal  uf  .         * 

Pi^inbrokt\  llSi^  Sandy  Pond,  t^jfaimination  of  water  of 
Pen  t  ucko  t  Lfikf,  Ha  verb  Hi,  examination  of  water  of 
PepptT.  Inspection  of      ..         ...        * 
PcppL^ri'll,  ad V ice  of  Board  In  relation  to  water  supply  of      , 

Examination  of  water  with  reference  to  proposied  water  supply 
Permnncncy  of  sewage  tlltcrj!i . 

1  >irecily  dependent  upon  the  treatment  which  they  receive    . 

EEllclency  of  w liter  Altera  In  removing  bacteria 
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iservoir,  Holden,  examination  of  water  of 175 

lilkof 684 

(upply  of,  examination  of 277 

;e  of  Board 40 

'ater  supply  of  (see  Wrentham) 58,  856 

ke,  Montague,  examination  of  water  of 287 

nd,  Wenham,  examination  of  water  of 828 

v^ater  supply  of,  examination  of 280 

mortality  from Ixv,  Ixvil 

inland  waters 67 

,  Gardner,  examination  of  water  of 624 

a&ke,  Pittsfleld,  examination  of  water  of 279 

3f  cities  and  towns  having  and  not  having  public  water  supplies  417 

3f  Massachusetts xliz 

s  and  large  towns,  1895  (United  States  census)  ....  786 

I  Brook  Reservoir,  Chicopee,  examination  of  water  of       .        .  188 

Water  Company,  Amesbury,  advice  of  Board    ....  18 

ation  of  water  of 88 

D,  chemical,  of  sewage  at  Lawrence 450,  467 

,  Bacillus,  method  of  application  to  water  filters  at  Lawrence  .  528 

s 650 

r-n,  consumption  of  water  in 420 

:)f 779 

(upply  of,  examination  of 281 

;ver,  mortality  from Ixvili 

summary  of  deaths      .........  721 

of  sewage  in  cities  and  towns  in  Massachusetts        .        .        .  601 
of  sewage  and  water.    (See  Sewage,  Filtration  of,  and  Water, 
iltration  of.) 

!  clllciency  of  experimental  water  filters  at  Lawrence         .        .  505 

sumption  of  water  in 420 

L)f 779 

;upply  of,  examination  of 288 

of  water  in  storage  reservoir 286 

River,  examination  of.  In  Holden 404 

nd  River  at  FamumsviUe,  examination  of 388,  889 

id  Lake  (Shrewsbury),  pollution  of,  advice  of  Board        .        .  69 

nnal,  in  Massachusetts 421 

places  in  Massachusetts,  geographically  selected     . .        .        .     422-427 

u\  Holbrook,  consumption  of  water  in 420 

upply  of,  examination  of 286 

ition,  of  experimental  sewage  filters  at  Lawrence              .         .  462 

ri mental  water  filters  at  Lawrence 505 

f,  upon  efllciency  of  water  filters 515 

nsuinptlon  of  water  in 520 

upply  of,  examination  of 286 

e  of  Board 41 

ations  to  the  Legislature xxxiii 

1  uf  vital  sUtistics.     (See  Vital  Statistics.) 
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WmmovMi  of  bacicrU,     (Bee  Oacterlt.) 

Btmovml  of  orgmnlf!  matter.     (Sec  Chemical  I'artflcnUoii.) 
lUftliig^  Hli&ci  t*f,  upoD  it«wft4|te  fillers   *         .         «         . 
U^Yvtm  and  Wtuthmpt  t'oniiuinpitaii  ar  wftler  lo    . 

Witcr  HUt^ply  of.  cxamltiatlrHi  of    « 
Eic«'»  MtlKponct,  Bfoakfleld,  visailiifttloii  of  wiier  of 
RIctiArdM,  Elk^ti  U*,  S  B,«  the  liaftlm»ut  af  wxter  mad  muiho4n  tsj  mfii^t 

\»  d«tL*rmltitHl 
Elr«ni«  exnminnilQii  of  *        .        <        » 

Vtow  of  ()wc  ftUo  Sadtjary  HI^pf  stnt!  M(*rrlm»ck  Hirer) 
Ronrltig  Brook.  Wanhhiiftou.  eiiauiltiaUoit  ut  wmusr  of 
Eubt!ri»*  Mt?;uJow  Brook.  NoriJiampton«  tiXAtnlii&tlciti  of  trotif  of 
Rcidkland,  conHimptlon  of  wat^tr  ttt  (ftiw  AblA^toii  j 

Witter  *ijf*|>ly  of  (hei*  Ablufi:l*>ii) 
tliickfiort^  ct>ii»iim|iUaQ  of  wutur  tti       .        « 

Watrr  supply  of,  oxiltiilti niton  of    .        * 
lloDtifi^  work  of  Board  <        ,        .        «        . 

Uu;^£^lt!!«  E^ootl  la  MoaU^iie  Aod  W^ciiid^Ut  ejcantloaiioi]  of  water  9l 
BiiiurlntE  Gtiltor  II  rook,  Until  eld,  exmolTinllati  of  VfHier  of 
BailHiid,  aUvtce  i.*f  Botird        *        ,        .        .  « 

Ejiftmitmt&on  of  wuler  of  Museiiopaui^e  Lake . 

SacUt^tii  Bri>ok,  Laue^borouifb.  esamtfsatioii  of  vrat^r  of 
Sackett  Uroi^k»  I'lttsikUJ,  exumltifttlaa  of  water  ©f 
Sfljcm,  confiumpfton  of  water  Iq      , 

U^alih  of 

Salc*m  nrni  Bwvt'rty,  water  mipplf  of^  examinrntSoti  of 

Ht^i^liLM  of  water  in  Weutiarii  Lake . 
Siilt'tn  ttTiil  l*eabody,  sewajje  disspo^al  of 
Salliibury  Brook  storaije  reservoir,  Brocktou,  examination 
Salisbury  Brook  $tora;2[e  res^ervoLr,  hciffbta  of  water  Id 
SaltonKtaU  L!»ke,  Havt'rhlll,  eiamiiiatlon  of  water  of 
SaiHira  Better volr»  Weatborousb*  examination  uf  water  of 
SzLEidj  Fond,  Lincoln,  exanilnaiion  of  water  of 
Sau;*ut4,  ctinsniDptlou  of  water  In  {nee  Lynn) 

Water  supply  of  (see  Lynn)     . 
Saugus  R\vkt^  exam  I  nation  of  water  of. 
Scarlet  fm  er,  mortality  from . 

nep<*rtt!d  canes  of      * 

Weekly  nummary  of  deat,b<i 
Scott  Reservoir,  Fitch  bnrj,%  e3Eaml  nation  of  water  of 
SerapiiiK*  effect  of,  upon  bacterial  purlrtcation  of  water  bj  flltnitloii 

Summary  of  results  of  scrsf^in^  water  fllt4*rs  . 
Seillmentfttirm,  pnntl*^fltir»n  ofsewaije  by,  at  Lawrence 
Sej^regansf^tt  River  at  Dlgbton,  examlnailon  of  w^ater  of 
Sew^Hge : 

Kxperlmenta  upon  flltration  of,  at  tbc  Lawrence  Kxpertoieut  Station 

Cbaraeter  of  the  siewa^e  u^ed  at  the  Kxperlment  StattoQ 

Analyse.H  of  .sewage  applied  to  certain  large  filters  In  the  State     . 

IVriririneticy  of  siicwage  filters  **-•.,., 

Eltect  of  resting         ..,.*-,  , 
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5 — Continued,  - 

feet  of  winter  weather 461 

erage  poriticatiou  of  sewage  by  the  several  filters  in  1895          .        .  461 
periments  apon  the  rapid  filtration  of  sewage  from  which  the  sludge 

has  been  removed  by  difierent  methods 463 

e  disposal  of  waste  liquors  fVom  industrial  works      ....  469 

Paper  making 469 

SVool  scouring       .        .        • 469 

Tannery  sewage 471 

ter  No.  1,  experiments  upon  purification  of  sewage  by  coarse  sand  .  473 

Analyses  of  sewage  applied  to  filter 449 

Iverage  purification 462 

Uorage  of  applied  nitrogen 460 

ter  No.  2,  experiments  upon  purification  of  sewage  by  fine  sand  474 

kverage  purification 462 

ter  No.  4,  experiments  upon  purification  of  sewage  by  very  fine 

sand  with  trench  filled  with  coarse  sand 476 

Iverage  purification 462 

ter  No.  5,  experiments  upon  purification  of  sewage  by  fine  gravel    .  477 

Average  purification 462 

ter  No.  G,  experiments  upon  purification  of  sewage  by  mixed  coarse 

and  fine  sand 478 

Analyses  of  sewage  applied  to  filter 449 

U'craKo  purification 462 

ter  No.  9  A,  experiments  upon  purification  of  sewage  by  medium 

fine  sand 479 

Lnalysos  of  sewage  applied  to  filter 449 

Lverage  purification 462 

Itora^e  of  applied  nitrogen 460 

ter  No.  10,  experiments  upon   purification  of  sewage  by  mixed 

coarse  and  fine  sand 480 

Lverage  purification 462 

ters  Nos.   12  A.   15  B,  16  B,  experiments  upon  the  purification  of 

sewajre  by  filtration  through  gravel  with  the  aid  of  a  current  of 

air,  and  filtration  of  resulting  effluent  through  medium  fine  sand  482 

Lverage  purification 462 

ter  No.  13  A,  experiments  upon  the  purification  of  sewage  from 

wliich  kludge  has  been  partially  removed  by  sedimentation,  by 

filtration  through  medium  fine  sand 485 

:er  No.  14  A,  experiments  upon  the  purification  of  sewage  by  medium 

fine  sund 487 

Atx  No.   19,  experiments  upon  purification  of  sewage  from  which 

sludge  has  been  partially  removed  by  chemical  precipitation,  by 

medium  fine  sand 488 

,er  No.  21  A,  experiments  upon  purification  of  sewage  by  fine  sifted 

gravel,  aided  by  a  current  of  air 489 

verage  purification 462 

«r  No.  22  A,  experiments  upon  purification  of  sewage  by  fine  coke 

i)reeze 490 

vera<;e  purification 462 

er  No.  r>],  experiments  upon  the  purification  of  sewage  by  gravel  .  491 

verage  purification 462 


ATcragi;  ptiiiAeiLtlciit     ....  .  h.  «        . 

Filler  No.  63,  «xperlniftiiU  fipoo  ItM  pur1l1cfttlo4i  of  sewage  bf 

San  nftnd  .        .         *        *         «  ,  ,         .        * 

Filter  Ko*  ^1,  e^rperlmeDta  ii|>o]|  lh«  ptsrlflcmtlon  of  ^wagie  fa; 

Ado  §&Dcl  ^  «  4  •(•,..  . 
Filter  Ko,  &£»  expertmeiita  upos  t1i«  puHdosUoa  of  smwrnfffc  hftmm 

Filler  No*  Mt  «itperlmoDto  u]>od  iho  piirlllcaUoQ  of 

Fi3tef  No*  2»7,  experiment  upom  the  parlflciitloti  of  aewi^  b?  ah' 

littN^io     ,        ,        ^        .        ♦        *         ^         .         ,        .      , 
FUter  No,  SS»  expeJimetita  tipao  th«  purlflcAtloii  of  »ewage  i»t  ciali 

brei'^ .        , 

SDmm&iy  of  work  of  filters  Nos.  £1  to  58,  toe  Inside       ,        .      > 
Filter  Nu.  50,  experiments  upon  the  rurLllcAtlon  of  sewa^  bjsTvre. 

Avrj^oge  purlfic^tloo     ...        »         , 

Filter  No.  60,  experiments  upon  the  ptirlficatloii  of  »ew»gt  ^S  Eantia 

FUUr  No,  61*  experlmeBta  npon  the  purifier Uoti  of  sewn^  bf 

fine  8Jind  .        ,         .         .        «         .  «         >        .       .     - 

Filters  No£).  Y I  And  Yfl,  experlmenCs  npoii  tli«  fHtiifieiiloti  of  kwi^ 
by  medium  f  aod  and  coke  breejEe.  •         .         .        ,       - 

Filter  No.  VIU,  ezperlmeDta  npon  the  purtllcatloEi  of  flewife  b;si- 

dlum  aand 

Sewage  purlfleatloo  of  cities  and  towns  In  Massachusetts    . 

At  Amherst      ....,**  .         ,        .       . 

At  Brockton      .««*..•         .  .        *       .     ^ 

At  Fmmlujn^ham        .,,»«,         «         ,        .       . 

At  Gardner       , ... 

At  Marlborough        ««.,,.         *         ,        ,       - 

AlMedfleld 

Sewtrnge  and  sewage  dbposaU  action  of  the  Board  In  repl j  to  application!' 

for  advice  concerotng    ....         »         ... 
Sharon,  coDSUraptlon  of  water  in   . • 

Water  supply  of,  examination  of    *        ,        ,         ,         ... 
Sheltkld.  advice  of  Board  in  relation  to  water  supply 

Examination  of  water  with  reference  to  proposed  water  supjilj- 
8liermaQ  Brook  Spring,  Willlamstowu,  examination  of  water  of 
Sldrley,  examination  of  water  with  reference  to  proposed  water  sujiplj 
Shrewshurj,  Lake  QuIrislgamondT  pollution  of 
Biot^leiary  Br<M>k,  at  MlllvUlt*,  examination  of  water  of 
Small-pox.  mortality  from      ....,, 

Prevalence  of   ,,.,...         . 

Ut^ ported  ("asea  of     ......         . 

Smith  Brook,  PUtsHeld,  examlnntlon  of  water  of  , 

Boriior>ct  and  DiiEjhton,  advice  of  Board  in  relation  to  water  snpply 

Suhivitiiie,  cocsumption  of  water  fn  (see  Boston,  3Ijstic  Works} 

Health  of 
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-  Concluded, 

upply  of  (see  Boston,  Mystic  Works) 800 

ition  of  water  flrom  a  spring  at  Winter  Hill        ....  800 

n,  Manhan  and  Tacker  brooks,  examination  of  water  of  .        .  180 

^h ,  examinattoo  of  water  of  Stony  Brook,  Boston  Water  Works  1 10 

L,  Cheshire,  examinatioa  of  water  of 81 

y,  milk  of 686 

Brookfield,  examination  of  water  of 125 

imination  of  water  from  Brook's  Pond 800 

jctlon  of 646,  672 

Stoneham,  examination  of  water  of 817 

milk  of 684 

disposal,  advice  of  Board 64 

upply  of,  examination  of 801 

of  water  in  Ludlow  Reservoir 806 

,  Peabody,  examination  of  water  of 274 

jmmaries  of  disease  and  mortality 711 

y  of  the  weekly  mortality  reports  from  cities  and  towns  .        .  712 
(ratio  of  deaths  to  cases)  from  certain  infectious  diseases  in 

94 726 

ted  cases  of  infections  diseases  in  Maasacbusetts  for  1895; 

phtheria  and  croap,  scarlet  fever,  typhoid  fever  and  measles   .  725 
ted  cases  of  infectious  diseases  in  Massachusetts  for  five  years, 
91-95;  diphtheria  and  croup,  scarlet  fever,  typhoid  fever  and 

easles 725 

:y  from  diphtheria,  scarlet  fever  and  typhoid  fever  in  England 

r  1890-94 727 

1  infectious  diseases  reported  to  local  boards  of  health  in  1895  722 

of  diseases  dangerous  to  the  public  health  flrom  cities  and 

vvna  under  the  provisions  of  chapter  302  of  the  Acts  of  1898    .  728 

of  infectious  diseases  reported  to  this  Board  from  one  hundred 

d  seventy-two  cities  and  towns  during  1895      ....  780 

'  towns  from  which  no  reports  were  received    ....  738 

of  death  from  cities  and  towns  having  a  population  of  more 

iin  5,000 786 

of  reporting  towns  and  cities  with  estimated  population  for 

1>5 736 

(it'ftths,  deaths  by  sexes  and  age  periods,  and    stUl-blrths 

il)le) 738-741 

»  t)y  months  (table) 742-745 

s  from  specified  causes  (table) 746-749 

i  of  death  (table) 750 

)Ies xxxl 

(See  Births.) 

ter  at  Sterling,  examination  of  water  of 405 

wiiter  supply  of,  examination  of 306 

nsinnption  of  water  In  (see  Wakefield) 420 

pply  of  (see  Wakefield) 306 

Boston,  examination  of  water  of 412 

Southborouj^h,  examination  of  water  of          ....  110 

storage  reservoir,  Waltham 182 


)l 


II 


Stmmhtf>n»  pon?(umptl«tt  qf  WAtcrla      ,        .         .  ,         »        . 

Wutitf  mipply  oft  examination  of     .        ^         .         -         .        • 

Advfee  of  Board    ^        »        «        *        .         «  «         •        . 

Sutlbiiry  HK*f?r,  fivcrai^e  monthly  dow  of.  In  iS9^  *  *         .        * 

Average  wts«ktjr  (low  of  HudivLiry  Rtvc^r  and  Mt'^rrltoack  River 
Hal  u  fall  rec^lvfHl  tiud  i:oll«<rUHl  on  irater-ili«<t  af,  tia  199& 
rield  of  water -«ln?a.  1^75-t»5   .        »        ,         .  , 

Examltiatton  of  waiter  of .        ,        r        ^         •  * 

Sudbury  and  ConmriJ  river*,  report  oa  impruveimint  of 

BiiiTimiirj  of  w?ittH'  :^upp1y  ^ialltnttc^       .... 

SuiUKtiiify  of  weekly  murialtty  MpoftA    .        .         «  . 

Swampsftcoti  and  Nab  ant.  eonsiimpUoti  of  waWr  In 

Watoffltippt J  of,  (examination  of     .        .         ^  . 

SyptiUis*  mortaUty  from         ,        .        ♦        .        . 


f  water  tjf 


Tannery  aeivat?^,  piirlflcaUofi  of     ...        * 
Tatouck  Brook  wloraiic  rewwrvolr*  Woreo«t«r,  fi:tamluattoii 

Taonton,  L*ou^*imptlou  of  wat<*r  In  ...  * 

IIi?alth*if,    ,.....,. 

Waivr  Hiipply  of,  «aaniTnalloii  of     .       -        . 
Taantoii  Rlvt-r  ai  Taunton.  i«}&amltiaitoQ  of  water  of     * 
T(?a,  inspection  of  * 

Ti^n-uilk  River,  exam t nation  of  watwrof,  at  Atil^boroaji^rb 
TpwJtubnryt  m-w/iKn  dUposal  of»  ttdvlce  of  Un?  Boanl    . 
TUbury.  eonKUiiipLioii  of  water  In 
Tophet  Brook,  Adam$.  examination  of  water  of  . 
Town  BnKik.  QuliitT,  exuminMion  of  waiter  of     * 
Tmkvr  Urook,  SotiUifunjiton,  i-xaralnation  of  water  of 
TnrntT'r*  Fall-*  Flr^  D1**trlL'!,  Mniita<;uc,  WiUer  supply  of,  estamlnatloii 
Tnrnt^r*a  Pood,  Shirley,  exainlniitlon  of  water  of  . 
Typhi »id  fevt^r,  mortidiiy  from       ..... 

Prevalence  of    -...*.         . 

Deaths  f  ro  tn ,  l  n  c  i  t le*  o  f  Ma^s  ach  n  se  ttji,  1 8  7 1  -  J)  *  . 

Death!^  from,  in  I^wrence,  1S8S-95 

Reporteil  cast'.*s  of     , 

Wei'klv  s^uinnmrv  of  deaths     *        ^        .        *         , 


of 


.to.i 


Umler-flralnr*  heiieiith  i^twcTs,  cxamlnatkm  of  w^ater  of: 

Framln^hiim     . 

MtMlford    ........ 

Newton     ......... 

Upper  Nitukefti?  Pond,  AsJibnrnham.  examhiation  of  water  of 

Uxbrlrli^ij,  wMur  supply  of  >  (examination  of  . 

E.^aminiiriou  of  Ulack^stone  lilver  at       .        , 
Exiimhialion  of  Miimford  IMver  at .         .... 


Examination  of  Wt^^t  RlvtT  at 


Vine  Brnok  stora^'e  reservoir.  Lexington,  examinaUon  of  wat^r  of 
Tlne'Tur,  io'^pectlon  of    ...... 

Vital  sttUSstlcii  of  Mi4?*i*&chn  setts.  1894  ....  *  , 

Population  of  Massaclmnelli*   ,         ,         .        .         * 
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sties  of  Massachusetts  —  Concluded. 

ation,  marriages,  births  and  deaths  in  Massachusetts  (1842-94) 

(table) 1 

tate  and  international  vital  statistics li 

nclpal  foreign  countries  and  the  New  England  States,  1871-90, 

1893,  1894  (table) Ill 

ages liii-lv 

i Iv-lvlii 

s lix-lxix 

ses  of  death Ixi 

Jstics  of  certain  causes  of  deaths,  Massachusetts,  1895,        .        .  Ixiii 

diseases Ixv,  Ixvii 

r Ixv,  Ixvli 

ra  infantum Ixiv,  Ixvl 

imptlon Ixiv,  Ixvi 

herla  and  croup Ixiv,  Ixvl 

pclas Ixvill 

dLneases Ixv,  Ixvil 

y  diseases Ixv,  Ixvll 

ial  fever Ixviil 

es Ixiv,  Ixvi 

nouia ixv,  Ixvii 

»eral  fever Ixvlli 

it  fever Ixiv,  Ixvl 

-pox Ixlv,  Ixvl 

lis Ixvlil 

old  fever ixlv,  Ixvi 

)piDg- cough Ixv,  Ixvil 

Liver  in  Norton,  examination  of  water  of        ....         .  266 

I,  liealth  of 780 

1  and  Stoneham,  consumption  of  water  in 420 

r  supply  of,  examination  of 816 

'ond,  Lynn,  examination  of  water  of 211 

Brook,  Marlborough,  examination  of  water  of      ...        .  109 

^ond,  Gloucester,  examination  of  water  of 161 

advice  of  Board  in  relation  to  water  supply  of      ...        .  60 

li  nation  of  water  with  reference  to  proposed  water  supply   .        .  317 

,  consumption  of  water  In 420 

hof 781 

r  supply  of,  examination  of 318 

met  Pond,  Nantucket,  examination  of  water  of     ...        .  238 

nsumptlon  of  water  In 420 

of      ...      • 686 

T  supply  of,  examination  of 320 

er,  examination  of  water  of,  at  Cold  Brook  Station,  Barre  .        .  418 
;on,    examination    of   water   trom    West    Pond    and    Roaring 

Brook 321 

luors  fh>ro  Industrial  works,  disposal  of 469 

r  making 469 

i  scouring 469 

lery  sewage 471 


WftUrrr  

Kxperlmi'titfi  QpoD  th^  lUirfttlon  i>f,  §X  the  tmwfeuG^  EvpaffiMmi 


OutllD^  of  nhJcctA,  plnnii  and  rrj^ult.^  of  cKpcrlTnento 
Somiiittr^f  of  rssutia  of  cstperimeaial  Ulttmti^ii  of  Jle 
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